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PREFACE 


In preparing the tnatei ial ior this Ix)ok. the authors have 
not sought to write just another elementary text in |)sy- 
tholtjgy. 'Flieir purfiuse has lieeii to arrange the material 
ortiinarily in* ihdetl in an elementary text so as to make it 
useful primarily to students wl,yi cxpeti to follow their in* 
tKxiiutory course in psychology with work in education or 
ediicaiioival |»<»y» fK>k>gy I'he authors Ireticve that the pres- 
ent w'iiHflfeiterm in c hild study and in adolesrencc, particu- 
larly In t)a(tital^JK:luxiU. teachers colleges, and schools of 
educi^tion, is fhglily desirahle so far as our schools and the 
gfjfcKitSH'inn of teaclrers are concerned. At the same time^ 
liirauthors hold that the .studv of children and adolescents 
IS the more ;«i|^!tK:ant the nime it ic*sts upon a knowledge 
of jU|||iSI|iai j}sy^>logic al materials and concepts. With this 
ihe.dJfi.straiion.H atid applications scdec ied were those 
the school and the educational prtxess. Because 
d the fMsic put fxise, no aitcnipt has U'en made to give an 
exhaustive pre.st‘niatiott of all of getreval jwychology. The 
effort has been instead to .select the esstmtial material and to 
present it in such toshion a.s to prim the student toward 
educational thinking. 

The authors are jointly ies|X)nsible. but the critical reader 
may like to know that one <»f them ((-onkliul wrote chapers 
I, V, V'l. VII, XI, XlII. XIV, and the erther (Freeman) wrote 
chapets II, III, IV, VlII. IX. X. XII. XV. XVI. XYII. 
XVIII. This divi.sion was made by mutual agreement and 
witJ) an effort to keep the same general plan throughouti 

It is hopd readers will observe that a genetic point nf;: 
view has been consistently mainuined. TI»e 
lead the student to think of the phenomena ol 
chology as contributing u> or hindering grentn^ 
relative simplicity and ignorandt pi infancy to 
ity and knowledge of maturity. iiefctm:es for i 
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have been selected both from this pt>int of \icw and as aids 
to further puisuit of partuular topics. No attempt has been 
made to supply evhaiistive bibliographies on any .subject. 
Rather, a few reterctues base been .s*'Ic<ted tor eath topic 
which will a.ssist the inquiring student, and |K*rhaps also the 
teacher, to some of the t»est ctmiem{jorarv piesentaiions of 
the subjei rs di.scn.ssed. 

We are imlehied to Fsthei VVortlnngt«Mi Freeman who, 
after reading a \er\ laige |jart of the fust diafi of the manic 
script, offeied m.nn valuable suggestions, and who avsisted 
with the pj<K»f and indesj to l>i William F Brute and 
Professor Paul Kiuse. eadi orwhtnn ciititallv e\atniue<i 
several thapters: l)i Fllis Freeman and Ptofcssoi R. t*,. 

Davis'who gave a (ritu.i! leading to m.tnv of the dtapters. 
Of course, they are not to Ire held lesfxmsihle for the final 
product, 

i: .S. C, 

F. S. F, 


March, 1939. 
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(Chapter If 

UJilGlSAL liEHAVIOR 

“Instincts" as 3n Explanaticm of Original Behavior. It 
has uistomary, until rccnitly. for textSboks in psy* 
(■holo}»y to offer lists, varying in lengtii, of .iiistincu as the 
materials of man's oi igiiwl nature. Now. for the time being, 
we may define an instinei as a complex adjustive form of 
behavioJ which may be employed without previous exj>eri- 
etue or learning. In a variety of fields, in fact, jnstincjjJutyc 
iK-en invoked U) expiaiii pratucaily evexy Jkuttwn {Qini of 
Irigliavioi , ■ One invcstigatcjr ’ studied the use of the term, 
instinct, in many fields, including fiction, religion, philoso- 
j)l»y. hi.story, |)olitical science, magazines and newspapers, as 
well as in psychology, hiologv, and scKiology. He found no 
less titan i.|,o.j(i different forms of behavior called "instincts" 
by sonteone or other. Thus it seems the entire range of 
human Ixrhavior has been character i zed. Uxtsely, as instinc- 
tive: and it will 1 h‘ lound that many of the alleged instincts 
are mutually c cmtradiciory forms of lichavior. 

There are several reasons why so much confusion exists 
regarding man’s "instinctive” nature. lit the first place, in 
non-let finical writings and in the speech of laymen, the term 
"instinct" ha.s been used, errcmeously. as synonyinous with 
‘ ‘hab it": that is, simply to designate any activity iliat had 
bccoine more or less antoinatic. In the second place, al- 
thougii in the technical field of psychology there is. of course, 
a more restricted use of tlie term, psychologists have not been 
, iti agreement with regard to its precise definition, nor with 
c-egard to the activities that should come under this category. 

t Bernard. L. L.. Imtimlt, New York, Henry HoU, 1914. 
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16 ORIGINAL BEHAVIOR 

Further, there is a tendeiuy to call an activity “instinctive," 
as an easy way out, when its character and }»ei!esis are not 
readily apprehended. Similarly, when some lotnis of l>eha\ - 
ior are fairly conirnott to or frctjuently observed in a given 
society, the tendency is to lal>cl them “instinctive" without 
giving due regard to the jMissibiliiy that tlie.se might Itc 
merely specific and sj.-teciali/ed expressions of a certain basic 
behavior |X}tentiality. the sfu-eifu hxal forms of expression 
being the result of the oj>etation of (omifion environmental 
forces. A ca.se in {xiint is the stxalled “instinct of aetjuisi 
tiveness" which some offer as an explanation of many men's 
desire, in certain .siKictics. to accumulate material wealth far 
beyond their need or ability to consume. ^V'e shall have 
occasion to return to this matter in a later section of this 
chapter; but now, for the purpose of obtaining a hackgiountl, 
let us inspect a few lists of instincts offered by some repre 
sentative psychologists. 

Some Listed Instincts. .VUliough in tlieii dt hnitions of 
the term instinct" p.syt holugisis are not in .igTeetneni as 
regards details, it will he found, ncvcrthcle.ss. that certain 
aspects of ihi,s form of behavior arc emphasized hy almost all. 
They stress that in.stinc ts arc inlwrn or native, that they do 
not reeptire previou s educa tion in their p crformait c c, that 
they ser v e to ad lu st the organism to hi s environnient. that 
they ar c effective in produ cing certain ends ofte n desira ble, 
which the individu al does n ot necessarily for es ee, that they 
may undergo m odif ica tion vyit h age and t-x pr-i jep re. and 
that they arc. basically, the springs rrfjiuuuui auavity. 

The following instincts were given by William James, tJic 
American psychologist of the late nineteenth arul early twen- 
tieth centuries: * suckin g, biting (with chewing, grinding the 
teeth, grimacing, spitting out), clasping an o bject, carrying 
an object to t he mouth, cr ying and smi ling, tur ning the hea d 
holdlugJLtuiiu:ad.in;ea> sitting up, su ndin g, loconao- 
ti<m and climbing, vcx-alization, imiuiio n^ emula tion or 

tprinci^rt of FsjtchohiCi. New YorV, Henry Holt. 1890. vol. t, pp. 404‘4i. 
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rivalry, pugnacity, anger, resentment, s^ympathy, hunting, 
lear, appropriation or acquisitiveness, kleptomania, construc- 
tiveness, play, curiosity, sociability and shyness, secretiveness, 
cleanliness, nitxlesty, shame, love, jealousy, and parental love. 

The late psychologist, William McDoug all,* enumerates 
t welyaLAiut i m ts, seven of which are said to be associated with 
we ll -deft tied emot ions: namely, fligh t, r epulsion , cu riosit y, 
pugnacity, self -aba.se ment. self-assertion, and the i^ixeatal; die 
oilier^five. with less well-tlefined emotions, being reproduc- 
tion. r<KKl-getting, gregariousne.ss, acquisitiveness, and con- 
structiveness. 

.\ ctmtemjxjrary .American fwychologist especially note- 
worthy in educational jisychology, K. 1.. Thorndike.* offers 
three major categories of instinctive activity: food-get ting an d 
protective icspon.ses. res|x)nses to behavior of ^th CT human 
bcln^. and min or, bodi k mov e ments and cerebral co nnec- 
tion s. Under ihe.se headings he details a list of forty-two 
specihe instinctive activities. 

, Numerous other li.sis couhl lx* given; and, as is the case 
xnth the foregoing, it would i»e found that all have a certain 
number of activities in corntnon, Ixit that they differ W'ith 
respect to the extent to which certauii activities shall be 
broken down and detaijed. as well as in respect, tp tire ques- 
t ion o f the innatetrexs or learned character of a giveix be- 
liavipr. The lists quoted aliove, and the others that could 
lie quoted, do more than just demonstrate a difference of 
opinion among competent p.sychologists. They emphasize 
the difficulties of observing ’original nature” and, in particu- 
lar, of differentiating lx*tweeii what is mborn,. or native, on 
the one hand, and what is learned, or acquired, on the o^her. 
These differences of opinion demonstrate also a predilection 

*Sociat Psychology, I,jOiidon. Meihuen. igji <tind niition), chap. III. 
More recently MtOougali hat )(ive» up (hr term iiminct and has dcKrtbcd 
human propcroiiics in terms o( (tre protesM!* and ttehavion involved. See 
hh The Pnerf^es of Men, New York. Scribner's. 1931. 

*Eduntiohat Psychology, New York, Teachen College, Columbia Uni- 
versity, igig. 
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on the part of writers, fonnerly. to regard behavipr,a?Jf*fj6^ 
-<M^:quircd. That is to say, behavior, it was as- 
sumed, had to Ixr either^pcjor-the jither. We shall learn, 
however, that this conception of developmeot and behavior 
is no longer held by a majority of either biologists or psy- 
diologists. Indeed, wc shall see that the tw'o fact ors— the 
inher ited and the e n^•ironme^tai—JU•^ parts of a sin gle pr oc- 
ess o f jpx)wth. 

Difficulties of Observing Original Behavior. The first 
and obvious reason why it is difficult to observe man's orig- 
inal behavior— in the sense of the purely inherited, or innate 
—is his ver y long pericxl of in fancy, childhood, and adoles- 
cence during which peciodsius bclmvior forms grow', expand, 
dive rsify^ liecome richer and more precise. From the mo- 
ment of birth (and even during the prc-naTal pt'iiotl. in fact, 
though to a lesser extent) the individual has }>eef) going 
through not only a prtKess of physical inaiuration, but he 
has been subjected to a great multitude of experiences wliit h 
affect his sul>sequeiu Indiavior. 

Lower organic forms come into the world much better 
equip[)e<]. and in a relatively brief (>ericHl arrive at adult- 
hood. The tlevelojmieiu of their l)ehavior, therefore, can be 
observed. And what is more, their environments frequently 
can be controlled experimentally, so that it is possible to 
isolate the effects on behavior produced by the presence or 
absence of certain experiences during the growth process. 
With the human organism such experimentation a nd contro l 
for a large portion of the grow'tTi ^riod Ufejobviousl^ not 
possible. In fact, the only w'ay we could completely isolate 
“ffie effects of physiological maturation from those of expe- 
rience, or exercise, svould be literally to place the infant in 
a “psychological vacuum" and to restrain him from Ixrhaving 
in any way. For example, if we wished to study solely and 
purely t he role of maturation in walkiiiji;, we should have to 
restrain the infant from making kicking and stepping move- 
ments: we should have to restrain him from crawling and 
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creeping, and from standing. In short we shauiUl^Jliaye to 
prevent the exercise of all preparatory activities which are 
an tecedCTTf to fl ic jiar t icuTaf “BeTia vlor r Tn ' ffils ci^ waHting. 
Only thus could we be sure of the purely ins tinctive clrar- 
acter of walking. 

I^ft to himself, the normal child is from infancy adynamic 
orgarnsm, in tern ally stim ulated to co nstant activity; he is T 
seeker, who creates situations, as well as reacting to the stim- 
uli that inipinge u[x)n him through his scnsc-mocialities. All 
of tlicse exjx'rientes aiuT siTmuli contribute to the~^owth 
and changes in his siibsetpieni Ix-havior. 

Growth of Structures and Functions. In this respect, the 
individual’s growth of Iwhavior is not different from his 
other growth processes. In p hysical _sta.Uiire, ordinarily he 
does not attain his full giciwiii until early maturity. .A.nd it 
is now recognized that in both height and weig ht, adult size ^ 
is dependent in part ui>pn environnicntal iacuiuusucJi as j 
a mount an d..aualuv dise.asL^J[ii.st.Qri^.exm:i.se,.] 

anci glatuUdar finw a.s it is also dependent upon die 

indiNidual's genetic co nstit ution, 'i'he brain, it is recog- 
nized. ccintimies to grow and to improve functionally until 
about the age of twc’nty. The sensory functions, as in vision, 
hearing, and .sensitivity to pressure, are relaltvrly well dcvel- 
0 (X'd at birth and grow vapidly during llic first three years 
of life; ncvcriJieless. they cemtinne a slow and gradual devel- 
opment until the late teens when they reach their functional 
m.vxinutm. I hc speed trf motor iesjK»nse— as shown in rate 
of tapping or in time required to react to a stimulus such as 
a pin prick -represents sensori motor “ functions wfiich in- 
crease in effectiveness as the individual grows older, until 
die age of jierhaps twenty. 1 he same is true of the precision 
and accuracy of motor control. Finally, tl iqs c fo rms of b e- 
haviorjjyliijLh we su li tn m i e-rntder ilte namia rtf 

* Sensiori-moiur activiiic* arc iIkmc which follow directly upon sensory 
stimulation, such as an act which ioilows a visual or an auditory stimulus, 
etc. .Sucti activity invuivcw ImhIi afiermt (ingoing) and the efferent (outgo- 
ing) pouiuits uf the nervous svsiem. 



20 


ORIGINAL BEHAVIOR 


co ntinue to increase in ra pacity .until tl^p ag«» nf m 

twenty. 

Nature and Nurture Are Not Separable. As already in- 
dicated, it is inijxjssiblc— at least for the present— to stale how 
much of any bchauQr. func t ion, or stnicttire is due to “'nat- 
ural m aiuratioa-'^ and how much to ex ercise or nurture, tha t 
is, to enyiroxunent. In fact, the attempt to place these two 
factors (variously called heredity and etiviroiitnent, or nature 
and nurture) in opposition to each other is tsnwarraiued in 
psychology and biology. Riologically, what an individual 
inherits is not a structuie or a lunction but, rather, the 
potential ities for developi ng ccruin structures and functions 
under ce rtain conditiotis during the period of dexielof/meut.^ 
Psychologically, the individual docs not inherit specific be- 
havior; but he does inherit certain l>ehavioral and func tional 
potent ialijtjcs. tlie details and extent of whose developnieut 
will b e dep endent in part jijwn the organism’s enyirpnnicnt 
du rin g its period of gro wth. It is Tor this reason that some 
biologists and psychologists subscribe to the doctrine that 
every st ructuie, func tion. and l>chavior is both inherited anil 
ac quire d. Thi.s l>eing the case, it is clear that the skills a 
child has, the attitudes he ^xissesscs, the knowledge he has 
gained, the interests he manifests, and his physique must be 
ascribed to his j>otci uiaii ties ( gcacLic. ctmstit utioti^ and to the 
conditi ons under w hich grow^th and functional maturation 
Ukin^ place. Of the environmental forces the stliool 
and the hom e are two roost si gnifuan^ ^enries cif education 
which furnish and control experiences of the child during 
the most rapid, and plastic, periods of growth: namely, in- 
fancy and childhood. 

In this connection. H. S. Jennings, the biologist, has 
stated; * 

What happens in any object— a piece of steel, a piece of ice, a 
machine, an organism— defiends on the one hand upon the mate- 

• Jcrniingt, H. S., Promethexu, or BMogjf arid the Advancement of Man, 
New York, E. P. Duium (Today tc Tomorrow Series), >915. 
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rial of which it is composed; on the other hand upon the condi- 
tions in which it is found. Under the same conditions objects 
of different material Whavc diversely; under diverse conditions 
objects of the same material behave diversely. . . . Neither the 
ma terial constituti«m alone, no r the conditi ons alo ne, will ac- 
count fo r any event whatever; it is always the combinati on that 
hat> toJbc considered. 

Organisms are like oilier objects in this resfrcct; what they do 
or become dcfX’nd-s Irotli ««i whal they ar e riiadj;^j)f, an d on the 
conditions surroundi nK th em . . . alwaysTScith [heredity and eii- 
virtrnhlHi'tyTiTiv e tTIlx - taken intfi am>iint77p|>- .■>-<») 

In man. t he ' mi iidKT"«jr'ni verve • 
Ik* produced is very great; altliough it is. «>f course, not unlimited. 
"Hut wliart”tliie limitatTons are cannot be stated from general 
bi(}logi<:d print iples oi from whal we know of any other organ- 
isms; they tan lx tlistoveretl only by concrete studies of man 
himself, (p. j*,) 

While it is true that Jennings sjxaks primarily as a biolo- 
gist and bases his (onc:iu.ston.s biological experiment, 

his statement is psycfiolttgicallv significant Ixcause there is 
si milar p s^rUolugical ev^idenff and bet atise in man's 
ior tlie nervous system is fundament^. .Although there is 
disiigreeinem in regard to the essential detailed factors of 
neurological development, as it affects behavitrr, ther e is 
complete agreement cm the general principle that t he n erv- 
ou s sys teni- iududiac tlu: braiaz^ia.significaui iu 
and (levelopincnt of. - 

The significatice^of the nervous system in betuvior, even 
in earliesL iufaiu y. is shown, among others, in the nursing 
activities of normal children compared with those of con- 
genital idiots, whose nervous systems arc, of course, seriously 
defective.’ In the case of the latter, little or no improvcnieni 
in this behavior could be observed during infancy, whereas 
in the case of normal infants improvement began almost as 
soon as the Ix’havior itself. This same point is emphasized 
by the remarkable instance of an infant, bom without a 

^ Koinui, K.. Tlu; Crau'lh of tht Mind, New York, Harcourt, Brace, uytS. 

pp. 87 f. 
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ceretmim, who lived for three and one-half years. This in- 
fant “took the breast at once, and sucked properly from the 
beginning.” Yet it showed no improvement and soon had 
to be fed by a spoon. .Sometime later, the infant was tried 
with a bottle, from which it was thereafter induced to take 
nourishment. Thus we see that a ftumdaiion for tlte act 
of sucking is laid in the lower— infracortical *— brain «'enters, 
though witiiout co-o(x'ralion of the cerebral corie.x “ it a{>- 
pears to he im{X).ssihle to improve the act m it» |H*rfect its 
selective function. M was olisen-cd in the tasc of the idiots, 
they behave as though the act were ea«h time new to tlicm. 

The R61es of Maturation and Learning in Behavior. At 
this point, we might examine sf»me exjxnimcnts intended to 
throw light upon the <piestit>ns under discussion in the pre- 
ceding sectiom. 

For this purpose, evi<lence derived from experiment.s with 
identical twins is most valuable, because so far as it is bio- 
logically and humanly possible, we have in identical twi ns 
two individuals whose genetic, or inheritetjU jnaterials 
alike. Any diffcrciiccs in Ijchavior, therefore, at any time 
“TBlist be attributed to differences in ex|x*rience, that is. en- 
vironmep t, since th eir infieri tcil potent i^ljti^S do uoL di^ 
Cy ^li an d Thompson,*® using such twins, carritxi out an 
important experiment in motor tlevcloplncnt. At the age of 
46 weeks, one of the twins, T, was given daily training in 
climbing a shon flight of stairs, from Uic floor to the edge 
of a crib. This daily training continued for six weeks. But 
during diis {xrriod of six weeks, the other twin, C, did not 
have any specific training in climbing. When the training 
of T was begun, she was passive and needed assistance at 

* The mid and hind parte of the brain. 

• Thia » the layer of gray neural substance which fornn the outer comtiig 
of the ciwebral licniupbercs of the brain. These arc the brain area* in- 
volved in learning, especially in the btglicr processes, Ss in speech, leadhif, 
tecall, etc. 

MGesdl, A., and Tltompion, H.. learning and Growth in Identical infant 
Twins, Genetic i*sych«dog> Mooograpiu. vol. 6, no. 1, 1919. See also thdf 
Infant Behavioe, Sew Vork, McCraw-UiU. 1954. 
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practically all of the treads. After four weeks of training, 
however, she climljed the stairs readily and witfiout assist- 
ance. At the age of 52 weeks, the end of the practice period, 
site c:liml>ed the staircase in 26 seconds. On the other hand, 
twin C, who had not l>een having specific training, at the age 
of 53 weeks climlK'd the stairs in 45 seconds. Notv C was 
given two weeks of training, and at the age of 55 weeks 
climbed the stairs in 10 secomls. Thus, the performance of 
C, after two weeks' practice, was distinctly superior to that 
of T after her practice period which lasted three times as 
long nut came much earlier in her development. This dif- 
ference the authors of the studv attribute to the differen ce 
in age tvheii traintng_ivai.4;iven; that is. to grea ter miaturit v. ) 
At the age (jf weeks, henh T and C were of equal ability, 
as they were also at tlie age of 79 weeks. 

From this study sve may draw' several inferences: it answers 
seveiai (piestions, hut leaves several others unanswered. In 
the first plate, the study reveals that tr aini n g a nd ex perien cet 
a ftcci be havior: that is. differences iit exj>erience in the case 
of two individuals genetically alike will prtxluce differences 
in behavior. In the second place, the cx|x.'riment indicates 
that certain forms of behavior may Ik* accelerated throujd i [ 
sys tematic training, even though earlier training ma v l>c 1^ j 
ec onomi cal than later. Third, iKe'’Tx^rimcnt drows that 
at a gii/rw a rcsuhjol the prorj'ss of 

matu ration but a a^^ in part the product of dev elo p mental 
conditions, demonstrating that earlier and intensive specific 
training will hasten and help to perfect a behavior-pattern 
which otherwise under diffuse and non-specific activity will 
grow slowly and less effwtively. The three foregoing impli- 
cations of the study are based upon the significant difference 
in time required by T and C to climb the stairs at the ages 
of 58 and 53 weeks, respectively: namely, 26 and 45 seconds. 

On the other hand, it should be noted that specific train- 
ing introduced at a later age was. in point of effort, more 
effective and that ultimately the results were as good as in 



24 


ORIGINAL BEHAVIOR 


the case of earlier training. However, it would be a mistake 
to assume that tlie improvement of twin C, whose specific 
climbing experiences did not begin tmtil the age of 53 weeks, 
was due merely to the greater ‘ natural maturation” that 
comes with age. From the age of 46 to 52 weeks, w'hile T 
was being specifically exercised, C was crawling, creeping, 
standing up, and otherwi.se exercising the structures and 
functions which later entered into climbing stairs. In other 
wmrds. the untrained twin, C. was exercising itself in those 
less specific activities which are antecedent and necessary to 
the later .specific behavior: in this instance, climbing. As 
indicated earlier in this chapter, the only way to discover the 
rdle of "natural maturation" (if there is such) would have 
been, in this study, to restrain twin C from exercising in any 
way the structures and functions necessary for climbing. 
That, obviously, w’ould have been almost iini-Kissible and cer- 
tainly undesirable. 

Tltis study, nevertheless, does emphasize the faciJJiaLJ>e- 
havior is a r esultant of an in dividual's potentialities and 
envi ropjcheriial ..Jorces. The educational significance of the 
study, in addition to what has already been indicated, seems 
to be this, if we may generalize: there is probably an optimal 
time to begin variotts forms of learning, if the~maximum”of 
eflidcncy ts'cl«i^ though less effuicnl, can be 

begmrCarTicT than might be c.ustomai7, with the assurance of 
earlier effective behavior. We must acid, however, that the 
particular ages will have to l>e determincrcl experimentally 
for each activity, w’heiher it be climbing, swimming, paint- 
ing. wrriting, playing the piano, reading, or doing arithmetic. 
Furthermore, we may establish general or average ag es or 
perii^, but there will always l>e indivTcIiial differences. And 
since the ultimate unit of educattOTTtS^ThetrnltVTdual, teach- 
ers and others responsible for the educiative process will Irave 
to be alert todeviations from the general, or so-called normal. 

One or more of the foregoing conclusions are demon- 
strated in several other studies of the same problem. In one 
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of these, language development was studied to determine 
the relative efficacy of early and deferred training in vocabiir 
lary. Again identical twins were used. One, T, was given 
daily training from the age of 84 weeks until the end of the 
88th week. Then the training of the other twin, C, was 
begun at 89 weeks. The restilts showed that “the acquisition 
of language was strikingly alike for both twins, but in prac- 
tically every phase twin C was slightly in advance of twin T.” 
In this experiment the difference in learning, that is, in 
effectiveness, is due, apparently, to the difference in maturity 
during the learning periotl. At the same time the special 
training provided for these twins produced results which 


were sign ificantly superior tc>_cxpccted r«ullS-i£~l!oature” 
hiad been allowed itsXQ urse.^' 

The same twins. I>eginning at the age of 54 months, were 
subjected to further experiments, one receiving specific train- 
ing in a particular behavior while the other was trained in 
the same activities, in the same way, several months later.*® 
The performances were cutting with scis.<M)rs, ring t<»s, walk- 
ing IxKirds (2. 4. and 6 cm. widei. memory lor digits and 
memory for objects. With the exceptions of the 0 cm. walk- 
ing IxKtrd and tfic sci.s.st)rs test, the twin receiving the later 
practice showed the greater gain. The two exceptions, noted 
alx)ve, arc probably due to the fact that the earlier ages were 
more nearly opti mal; just as in the cases of the rem ainin g 


tests the later ages were more nearly jc^tiniaJ for the. liind..of 
learning requlredr 

‘SuTisequently, these twins were retested in the perform- 
ances listed above; and since specific training had been dis- 
continued, it v^s found, quit e natura lly, that thes e had 
dropped to ^lower levels, an d that both twins were th en at ^le 
sam e lev els in spite of their original diff erences under prac- 
Tice atj liffcrent ag Hi " 


1* .Strayer, I.. C.. l.anguagr and Gmwlh. C,enciic PsvehoioKy Monoj^raphv 
vol. 8, no. 5. »«iso. 

laCicirli. A., ami Thompnon, H., infant Bthaidar, pp. .S1&-17. 



26 ORIGINAL BEHAVIOR 

It is unfortunate, in these studies, that one of the twins was 
not ^nic d forma l the 

If that had been done, then cornjxirativi testing; after a sig- 
nificant period of delay would have yielded stronger evidence 
with regard to the durability_of jjye eftects produced by 
maturation and sf>ecific learning woiiKing together, t oinjjared 
w'itli maturation wortlhg only with incidental praciit c. In 
any event, , the stud ies cited rcv<^l the relative effec ti venes s 
of in tegrating m aturation and learning at they 

reveal that under conditions of training . levels^ of jifiltprjn- 
ance cin^b^dyanced vcia' e arly in lile; aiul that, as (icsell 
has said. “The cntTprocfucts [of inaturatiun and learning] arc 
blended beyond dissection." 

The author of another study of tlte behavior of ttvins, dif- 
ferentiy traineef, has aiiived at several conclusions of signifi- 
cance to us in connection with the question of the relative 
r61es in perforxnance.’* of physi<>lqgical maiuiatipii and le arn- 
ing. "TTwasTound. hist, that the optimum effect u pon a par- 
ttcular beh avior-pattern jyas pr oduc ed if die external in jlu- 
ence was operative a t the tim e when tha t particular behav ior 
ivas at u s earli est begin mng^stages, its mception. Ser oiid, 

the perinaiicnre of the effect of repetit ion or r ^ri rtinn an 
actis'ity is depen^ ht noT otily u [xhi tlie time tltc. expcuiuenial 
factor i s’lirTKlutet i but alsi> ufion tfie duration of its inHuen ce. 
STTohg as an organism <jr a behavioTpaTierii cuiuinucs growing, 
so long dtKs it have powers of restoration. Unless the jieriod 
of deprivation has cxiendcfl unduly, the restorative powers of 
the young child are enomious; hence the jjci formante* of a child 
whose activities have been restricted can at a later date, under 
the profier conditions, be brought to approximate the activities 
of the child whose opportunities for action havg been stimulated. 
Since, however, the jxrrformances given the longest ^leriixi of re- 
itrictton were in the case of Jimmy [the untrained twin] the ones 
which were the most difficult to re-establish, there is reason to 
[relieve that if the period of deprivation had been continued suffi- 
ciently long powers of restoration as well as the jrerformaiue per 

»• McCraw, M. B., Orowih; A Study of Johnny and Jimmy, New York, 
Af^eion-Ceniury, 1935, pp. t39-6o. 
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se would have suffered impairment. In the development of 
those beliavior patterns where the gap between the inception of 
Johnny’s practice period and the inception of Jimmy's exercise 
in the same activity Ivas wide tliere (Kcurrcni differences in the 
developmental phases of the pattern to a degree which was not 
apparent in tlic development of patterns wherein the boys had 
attained more comparable performance levels at the time the 
practice was initiated. 


The activities in which differential training was given the 
twins included^ among others, the following: locotnotto n, 
reaching and gracing, swimniing, walkii]g.up and dowaJn- 
cimes. skating, tnanipiiiation of stools and graded boxes to 
obtain ari object out of rwch. 

Here again we have clear evidence of the integration o f 
_n.Tture and nurture in_ the pnMluct ion of a form and le^I 
of behavior. Tlie foregoing tpiotation indicates, also, that 
there are optimal times to l)e uti I i/cd_ in training, although 
training and exj>erieuce can be effective durin g the entire 
pt^iod of inaturatipii; that is. so long as the individual is in 
the formative or plastic stages. Practically, ibe.se and the 
earlier conclusions .signify dial during the entire jjerhxl of 
growth children must lie o b.servcd for jbe app earance of evi- 
denccs of new behavior and intcre.sts. which may then f> € 
most effcTiively lojli^ed Hiref-red This means that the 
''vaftOTis fufuTtons and forms of behavior grow at different 
rates, teaching their optimal levels for training and Uieir 
maximum levels of development at different times. Finally, 
these .studies indicate it is essential that the environment 


should provide stimulati ng situations and materials which ^ 
will mve Thei pient be havior and int«»re<t< an npjinrt nntry rn j 
drrekjjT'adequaUiy* Tliere is nothing in the studies cited 
IIBovtIo indicate tliat behavior— whether motor or "instinc- 


tive”— is a mere process of unfolding; nothing to show that 
“behavi or will out” re^aiesjj hness or paucity _o f 

environmental stimulation. In fact, it is justifiable to con- 




dren’s behavior could be 
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of suitable early environmen t. There is also evidence to 
support this contention in respect to the higher, more com- 
plex behavior which we call ‘'intelligence.” That being 
the case, the educational significance of the home in the 
earliest years and of the well-conceived nursery school and 
kindergarten becomes apparent, for as psychological growth 
may be facilitated with consequent improvement and refine- 
ment of activities, so it may be retarded by unfavorable en- 
vironmental conditions, with consequent impairment of be- 
haxior. , 

Maturation and Learning in “Instinctive Behavior/’ In 
the early part of this chapter, it was stated that until recently 
the tendency was to explain human behavior as the mani- 
festations of instincts; that is, native propensities which 
merel y, unfolded i n jttfc..course of the -judivid uars peri od of 
the ways of carryingjout the activities having been 
jinh^ ted. Several lists instincts from the writinip^ of sev- 
eral psychologists were given to illustrate the range of ac- 
tivities included under tliat category as well as existing dif- 
ferences of opinion. 

It appears to us that a mt»t important source of the con- 
fusion which surrounded instinc ts arises from a f a ilure to 
l^ give due welghTfl o the interaction qf gewera/ behavior poten- 
tiali ties a nd tf'nvirnnpTie ntal forc es; a nd as a result of this 
failure, a variety of behavior firrms in rlnldran and adtihn 
I have been called inde pendent inst in cts, whereas they are very 
Iproba ^ £ha~BKg^'<3ults. the specialized ^d specific expres- 
sions of certain g weral behavior potentialities which have 
been su bjected to environmental forces of a particular kind. 
For example, it is certainly true that~^'t6 ISf^'Is common to 
all mankind from the day of birth: and we might, therefore, 
speak of a "feeding instinct.” Yet, in different societies we 
fed widely different, even contrasting, eating habits with 

MWdlinan, B. L., “Growth in Intelligence under Differing School £n- 
viKMUBOiU,” Journal of Experimental Education, vol. g, 1954, pp. 99-89. 
“The Effect of Pre-Sdiooi Attendance upon the I^" Ibid., vol. 1, 199a, pp. 
48-^ 
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respect to the implements used, the food eaten, and the rites 
attending meals or festivals. These differe nces are purcf lv 
cultural; that is, enYUQIUQCiual. in tlie broadest sense. How- 
cvei\ superficial observation of the details of eating might 
lead the observer to assume an “instinct to eat meat** in one 
instance: in another, an ''instinct to cat fish"; and in a third, 
perhaps, an “instinct of vegetarianism.” In fact this is not 
unlike what has actually happened whe n specific for ms 

qC beha vior w er e catalc^ed as insunct ive. 

Differences in “Instinctive Behavior" in Different Sod* 
eties. To illustrate the fact that in different societies we fin d 
dec idedly different exp ressions of the same “instinctive he- 
Jtavioi or that some of the “in s tincts** are absen t entirely, 
we turn to refx)rts of anthropologists who have ob«erve3~the 
cultures— that is, ways of liv ing— of numerous primitive but 
contemjwrary groups.*® These groups are all members of 
the human sjict ies. There is no reason to assume that basi- 
cally they are biologically different from the rest of mankind. 
Therefore, we must com hide that the ma nifested di ferenecs! 
in their beliavior— as among themselves and c ontit^ted ucith i 
other ualions— are di»e to enviro nmental 

One of the most important and often mentioned behaviors 
is the in.stinct_,^ '* which presumably is the reason 

why the mother shows so mudi care and interest in and gives 
.so much protection to her offspring. Yet anthropologists 
report so many varieties of maternal behavior and attitudes 
that it is impossible to ascribe this activity to an inherited 
form. In some of the primitive societies, adoption is a com- 
mon practice, the adoption sometimes being made before the 
child is born. In others, a child belongs to the man who 
pays the midwife. In some instances where adoption is a 
common practice, tlic foster parent-c:hild relationship is felt 
to be as binding as blood kinship; whereas in other instances 
where adoption is practiced, the foster relationship is empha- 
sized. and at times in a manner not too complimentary to 

i>See Klitirbrrg, O.. Rerr DiBerences. New York. Har{>er, 1955. 
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the child. Some primitive societies never use corporal pun- 
ishment with children; and those individuals who do, they 
condemn as unworthy of having children. In certain groups, 
children are sold, whereas in others, children arc welcomed 
and kept as practical economic assets; while in still others, 
infanticide is practiced. As Klineberg properly points out: 
“Unfortunately it i.s not always fx>ssibie to discover the atti- 
tudes of the parents in these cases, and it may l>e that they 
are not always so indifferent to the loss of their children as 
these examples would suggest. At any rale it is clear that 
parental behavior [italics ours] is shafx;d by the |)articular 
forces — economic, social, tradition al— operative jn any ct>m- 
mun itv.** ** However, it is at least probable that if any of 
these various attitudes toivards children violated a funda- 
mental and insistent inherent form of behavior, they would 
not long persist in any society. 

If the foregoing view with regard to cul tural fo rces, asjt^hey 
shape parental attitudes is valid, then the {larticulais of jwr- 
e ntal. behavior in our pwn society he to nu- 

merous social fo rces, such as politic opinio n, the of 

dtur ch and sta te, and laws enacted to _enforiy: -pi:eyailing 
views r cs|?ecti ng t he binl i..and-iiiiVivaj of children. There 
arc probably physiological conditions in the “mother w'hich 
arc operative and which aSccc her early attitude toward the 
infant. But, "Over and above these . . . there exist the 
strong cultural forces which sha pe t he behavior into socially 
^respibetL^forms." ^ ” 

Aggressiveness is another “instinctive behavior" included 
in many lists and, therefore, often regarded as a universal 
characteristic of mankind. If this form of behavior is to be 
regarded as “instinctive," it must be not only universal but 
also rather uniform, within narrow limits, in its mpde of 
expression. However, as in the case of parental behavior, we 
find, first, that where aggressive behavior does exist, its mani- 

i*Op. cil., pp. s6o<^i. Refiriiitrd by petmiision of Harper and BrothertL 

i7]Uineberg. op. cit., p. t6a. 



DIFFERENCES IN ’^INSTINCTIVE BEHAVIOR” 31 


te stations ar e so diverse that they must be rc^rdecLa5 -the 
products of cultuntl forces : and we find, second, that in some 
societi es aggres siven ess is unkn own. The Cree Indians are 
a non-aggressive, non-competitive group. They have, in- 
stead. attitudes of sharing and co-o|)eration. Among the 
Hopi Indians, the "competiti ve s pirit" and agg^essiy^ rival- 
ries are absent. Where, in other stKieties, there are conflicts 
leading to aggressive l>eliavior. the manner of settling the 
disputes varies markedly: from ferocious battle to the singing 
of satirical and abusive songs about one’s opponent, or to the 
destruction of one's oxvn property as a sign of one’s superior- 
ity. rurthermore. the cau.se of aggressive behavior is not a 
simple entity or force which, for some mysterious reason, 
drives tlic individual or the group to conflict: but the cause 
is to be found in a number of factors, such as inaterial. inter- 
ests, jK).ssession_pf women. su|>^rj tjtions- jmd a de si re fo r 
approval ov < ommen^dation of the group, in which, by tradi- 
''ffOTTTs access Iti conflict— not necessttrily killing— brings social 
recognition and reward. Thus, differences in cultures make 
a given kind of l>ehavior “natural” and accepted in one so- 
ciety and unknown or abhorrent to or ridiculous in others. 

Similarly, acquisitiv eness which often has been regarded 
as a compelling, universal. andTrmmnaBTe'Kuman trait, is 
shown to be a s varied jmiLas mu ch the produg of cultu ral 
forces as jpatemat-behavio r and ag jip-essive behavior. Prac- 
tices vary from complete comm on ownership , to a com para - 
tive disregard for pro|)erty. to ext reme enipha.sijc u pon indi- 
'yldiral owngishlp. TTivers, who studied primitive societies 
extensively, states that . . acquisition in the interest of 
the individual can Ik* so greatly mtxlifiefl in response to gre- 
gariotis needs that it practically di.sappears or only appears 
under special circumstances." *• 

With respect also to other activities, similar evidence is 

isRiwn, W. H. R., "Tlw Iiwiintt of Acquisition, " in Instinet and the 
Uneonnetnus, Cainbi-idae, 19 ) 10 , ]>. > 7 ) 1 . Quoted from Klineberg, op. til., 
p. i 70 . 
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available, demonstrating the importanc e of <^ltural influ* 
enc CT upon the man ner in which "instinc tive’* foims of 
■"bebavior arc maTufest ed, or upo n theii ^\ yrY presence or 
alKcncc. IrTtlrTcase of sex behaviorTtKe practices, the con* 
"Tieptrof right and wrong, differ from our own, but they are 
enforced with about the same severity. For example ., jeal- 
ousy— ofte n gi ven as an ’‘i nstinct* ’— is fr eque ntly foujad, to be 
lacking in some triT>«. Self-prese rvation i t self, w hich often 
has been regarded as a fundamental innate form of behavior, 
has been shown tgitc mbjeu uuuULbJT:?? ioiccs- !(<>me 

societies— as in Japan— suicide has l>ccome institutionalized. 
.\lSb. in some piTnuHre 'gtbiips. suicide is practicetT‘'on a 
wider scale and for— to us— quite trivial reasons. Then. ttK), 
we may even question the value attached to sheer self-preser- 
vation by the peoples of many countries who have iH'cn and 
apparently still are ready to participate in self-destructive 
wars. 

Thus it appears that even in those forms of activity which 
many persons in our society regard as Ixisic and innate, en- 
vironmental forces— that is, the cultures— can protluce prti- 
found differences, resultin g often in kinds of fM-ha vtpr which 
are iiirCT ^ly antith etical as l>ct ween different pp:iM»p« Undei 
these circumstances, then, manifested behavior cannot Ixr 
regarded as merely instinctive. 

The Nature of Original Behavior. The principle to l>c 
emphasized in connection with ‘ i nstinctive" behavior is the 
same as the one demonstrated by the experiments in matura- 
tion and learning cited earlier in this chapter. The human 
organis m is born with potentialities for a great variety of 
bchaviorfoiju}; m otor, intellectual, scx:ial, sexual, individua l. 
In some of these more than in others, influ - 

ence s affect the rate, quality. pre cisiOT t, and de tails of deve l* 
opment; but in all of them, environ mental influe nces a rc 
signific ant. Also, in some activities, more than in others, 
environmental factors are more apparent and easier to con* 
trol for purposes of study. It has been indicated that in the 
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act of walking, antecedent behavior, or exercise, is essential, 
as are, of course, the actual attempts to walk. The same 
principle holds for swimming, climbing, manual skills, ath* 
letic skills, talking, reading, and complex mental processes. 
In each of those— in fact in all behavior— physical maturation 
is likewise essential. 

In the case of “instinctive" behavior, however, rAlg 
of environment is olrscurcd unless we stu Hy sneiptiffi 
c ultures different from our own and Hiffi»renf an. 

othy r. Then it becomes clear that many of the specific traits 
whiclt give individuals and societies their character must be 
ascribed to the cultures in which human behavior potentiali- 
ties develop. Thus, w hether a people or an individual is 
al truistic or selfish , aggrgsiiuc or peaceabl e monoga mous o r 
)x>lygamous, indiv iduaUs ii caU v ac quisitive or in various de - 
grees collect ivtstic . etc., will depen d upton the character of 
tlic soctetv in which human nature has been formed. -A nd 
the nature of ch anges in hllP ^ ll * i»‘ fT d llfT ^ rarity will 
depend upon the intelligence and insight o f its tnemlrers to 
perc eive the significan c e of their cond nyt jn the tnt^l 
tion. Tluis, human nature, in the sense of human conduct, 
can and does change. F.ducationally and sociologically, this 
principle is of basic imjxirtance; for it means that the kinds 
of individuals in any stxiety. and therefore the kind of soci- 
ety itself, will f>c determined to a signific ant degrey by the 
traits being fostered in the home, the school, an d other social 
Jnstitutions . 

This view of original human nature does not mean that at 
birth the indivi duaiJs a “51^ "^^" fundamental 

innate behavio r pt»tential ities. It does not ascribe to the 
cnvIrolWngQ F^id ex fi eriencc sole influence in th** gr«^w«h nt 
be havior and indivulualt ty. For in studies of infant behavior 
it has been observed that each activity follows a given «>■ 
quence. a lthough that ^ arrelerat^ or re. 

aided and d etails m odified by the presence or absence of 
opportunities for learning. This fact indicates an innate 
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aspect of the growth proc ess. Also, it has licen found that 
trunmg m certain activities proves ineffective if given too 
. jar ly; just as it proves partially or completely ineffecti ve if 
toa late.,^ * Again, this indicates that the pro|>er degree 
OT pltysic al maturation is essential for learning under oinim aL 
condit ions. Further, we shall sec that there are activities 
which, quite clearly, are basic in character, having their 
beginnings in what we have called innate 'irehavior poten- 
tialities." Some of these activities, like feetling. are more 
readily observed than others, for they .satisfy insistent and 
obvious organic needs. Othen, like the desire for approval 
and curiosity are not so obvious; yet there is very gtK>d evi- 
dence for including them in the category of original behavior. 
The development of both of these tyjies of activities will l>e 
elaborated in the next chapter. 

*‘Behavior Potentiality” to Replace “Instinct.” In place 
of tlie term "instinct,’’ or "instinctive behavior." we have 
chosen to use the term "l>ehavior potentiality ” for several 
reasons. It gets away from t he confusion and variety of con- 

nnfafinn* thgf aita/h p» first tWQ. It tlfiCs'norsTfpiify 3 

behavior that is predet ermined in the character of its expres- 
sion. Instead, it signifies latent possihilifiex of betiavior 
wRich may find ex pre ssion atTKe proper CTrocr dep e n ding 
upon the individual's stage of maturati on and u pon en viroj g- 
m entalT actors. It signifies that though basic behavior is ^ le 
same in different societies or situations, particular manifesu- 
ti ons may vary considerably. Thus, if we grant that the 
desire for approval is a basic human trait, we find it may 
express itself in the form of display of physical or intellectual 
powers; or in one’s manner of dress; or in conformity or in 
disobedience, as in the school. Finally, the existence of 
beha vior poten tialiti es is ^iio ^ intrrprf»ti»d_as th e expression 
of mysterious a nd in dej^ndent pow e rs or entiti^ \Vc fegand^ 
the behavior potenBalities as t he product of spec ialize d bod» _ 
Uy Cffgan s. such as 'eyes, Mrs, hands, feet, ductless gbnd>, 
^See CeacII and Thompwn, op. eit.; alio McCraw, op. eit. 
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digestive system, and others, functioning together with a 
highly d eveloped and specialized nervous syste m. This nerv- 
ous system, including the cortical areas of the brain, enables 
the human organism to perceive more or less intelligently 
the objects and situations of its environment with which its 
bodily structures bring it into conuct. It is no doubt true, 
of course, that in some behavior potentialities, as in hunger 
and sexual behavior, tlie sp ecialized org anic structures and 
f unctions create such intra-organic tensions and stimulations 
t o Ixdia vior that intelligent control and insight are nnt;^lwaya_ 
h ighly e ffective or even ^i>os siblc~ But it is also true that 
these f orms of l>eha vior. as well as others, tan be "educated” 
so that an individual's a ctivities mnform for th e mo st part 
with the customs and p r a ctices of his society . 

As the human organism matures morphologically and phys- 
iologically, his sj>eciali7ed organs, nervous system, and brain 
(as a part of the latter) develop, differentiate, and specialize 
functionally. Tlie individual, through his or gans and nerv- 
ous system, is . coustoiuly atimulat ed b y .and..acts upon his, 
environment. There are things to see, to hear, to feel, to 
nwsre'andr'sinell. ^Vhen Uxomotion becomes possible, there 
are places and things to explore: the individual’s range of 
activity is expanded. As he gains greater and greater body 
control, as in the ca.se of the hands and then the fingers, the 
extent of and interest in manipulation are increased, and 
the quality of behavior is improved.*® The developing hu- 
man organ ism seeks in his environment the kinds of s ti mula- 
tion _and situations whic h will nurture his expandi ng anti 
multiplying artiid tie.s. Thus the extent to w'hich an indi- 
vidual's behavior potentialities will develop, and their par- 
ticular exp ressions depend up on the character— that is, the 
details andT «chn<»&« »r i»nvironmem. 

We may illustrate this last point by using an extreme case 

•>Sec, for example. CmcII. A., Infancy and Human Grpwth, New York, 
Maoniilan, iqs8: also Shirley, M. M., The First Two Years, t vols., Nfinne- 
apolU, Univenity ot Mliioeioia PteM. 1931 and 1933. 
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as an example, namely, that of children blind from birth. 
It has often been noted that such children are retarded in 
motor and intellectual development because, first, without 
the aid of vision they are seriously handicapped in learning 
to walk, if not entirely discouraged from doing so, and, set- 
ond, without vision they are cut off from numerous situa- 
tions which would nourish and direct their potentialities. 
When such children arc taken in hand early enough by 
expert teachers who teach them to utilize their resources, 
striking changes in alertness, in general l>ehavioral develop- 
ment, occur. 

Now. a child need not l>e blind to suffer, liiough to a 
smaller degree, of course, in much the same manner as a 
blind child, so far as concerns the stimulation, development, 
and enrichment of Iwliavior. Even though the organs 
selves are i ntac^t , if there is little or nothing to sec, to hear, 
or to man ipulate, behavioral growth wiff be retarde d o r frus- 
trate d; the child's “curiosity*’ has nothing work on,. As 
another illusiraiion, if the child docs not c om e into contact 
with others, if he has no opportunity fo r grou p part icipa tion! 
his pot enlTal soc i al behav ior may fail to find ex pressio n, o r it 
may develop v ery in ad equately . Jf ibc. opportunity comes 
after the njS^i mal period. Thus development of behavior 
may be adversely affected in various degrees, at least as much 
by defective environm ent as by dcfcaive organic dev elop - 
ment. The specific degree of inflir^ce by either nature or 
nurture is in general undetermined, but varies with the spe- 
cific situation. Thus in one instance heredity might l>e the 
more important; in another, environment; and in still an- 
other Innli may be of equal importance. But in any event, 
the two always work tngpthwns int egrals of a single proces s 
of d evelop ment. 

HEFERENCES FOR FURTHER STUDY 
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Chapter 111 

ORIGINAL BEHAVIOR AND MOTIVATION 


What are the kinds of orij»inal behavior that are found in 
man? We shall be concerned in this chapter, not only with 
giving an inventory and brief descriptions, but we shall point 
out that tiicse original fonns of behavior arc the motivating 
£actors in human activity. Behavior in any person or in any 
animal, from the human genius to amoeba, tykethplarf Coi 
there must be a cause. It is the problem of the psy- 
chology of motivation to attempt to disclose the causes; and 
jthe study of this problem leads inevitably to the question of 
!^riginal behavior ptucmialiue^ for to these latter ive trace 
'the motivation of luiinan conduct. 

Motives^A Definition and Explanation. A m otive is 
apy bas ic de te minant of iKhayioy whjih initiates^and sus- 
tains activity. That is to sav. the ordinal, or basic, needs 
of the organism arc _the .starting piyinis. TTte degree and 
manner of satisfaction are determined largely by socially 
governed practices tvhich may and do vary from group to 
group. 

By ‘ basic determinant*’ we mean an original need or want 
arising within the organism and stimulating it to activity. 
As a result of this need which produces a state of psychologi- 
cal tension, the organism persists in its activity until the 
stimulating condition is satisfied and the state of tcn|iQn is 
removed. Tlus is true not only of behavior in chUdhood 
and infanq', but as well in adolescence and adulthood, even 
though, as the individual develops, especially during the two 
latter periods, the forms of satisfying his basic needs become 
stereotyped through experience, the directiem and specific 
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character of which are determined largely by environmental 
fzcton^ 

T o be motivated means to be spurret^on to acy yity amd 
to exjpe rigicc more o r l e« emotio n jn the process. Jn^ref er 
'^ng to this, jwychologistt and others have used the t«im 
driv^, impulse s, urg^ , tendencies, and the like; but regard- 
less of the term uscch die fun^mental id ea is th^same. That 
is, they are dealing with ihc springs of action, the genesis of 
behavior. This is not a mere academic problem; for the 
basic determinants are the dynamic factors which— as already 
sLated— initiate and sustain liehavior, thereby furnishing the 
starting ptints and the fundamental reasons for die acquisi- 
tion of information, the development of skills, the forma- 
tion of attitudes, the development of habits of conduct. 

Motives, in their expression, may be very simple and di- 
rect, as in the case of the infant diat moves about uneasily 
atid cries when hungry. But when it has been fed, with the 
con, sequent restoration of physiological and psychological 
equilibrium, the infant subsides. On the other hand, hunger 
might give rise to a complex series of events having social as 
well as physiological and psychological consequences for the 
individual. To satisfy hunger, and other bodily needs, a 
person will work, often at disagreeable tasks; or, under neces- 
sity, he may steal; or there may l>e employer-employee con- 
flicts; or a whole class of people may precipitate a political 
transformation; or nations may even go to war. Of course, 
factors other than hunger often are involved in diesc more 
complex and socially significant fonns of behavior; for other 
basic determinants are ofierative, as well as hunger. Often, 
also, when a form of behavior, originally due to a basic need, 
gets well under way, it becomes self-sustaining and self- 
sufficietft. This last characteristic— being self-sustaining— is 
illustrated by the following: when diildren or adults eat and 
drink beyond the limits necessary for the satishictitHi of hun- 
ger or thirst; or when a child miginally attracted taitt object 
by iu newness or strangeness, explores it, then ampti&» and 
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varies his behavior with the object apparently for the sheer 
satis(action derived from the activity; or when a child, in a 
later stage of its development, learning new sounds and 
words repeats them time and again, it seems, for the sheer 
satisfaction derived from doing so. Or. also, when a person 
who has had to be frugal and thrifty but is no longer under 
such need, yet continues his frugality, but is now called 
“miserly.” 

The principle illustrated by the foregoing simple examples 
of self-susuining and self-sufficient activity is important edu- 
cationally. The principle indicates that interest can lx* 
generated in the subject-matter of study if, to Ixgin with, the 
activity is properly initiated with respect to the learner's 
needs and if directed toward an end which the learner him- 
self is able to appreciate or apprehend.' 

The problem of whether persons do or learn something 
"for its own sake” is complicated by the fact that many activi- 
ties are interwoven with numerous social implications in- 
volving. chiefly, a desire for recognition and for approval 
of a certain group of which one is already or wishes to lx 
ctrnie a memlxr. In other words, some activities starting as 
behavior in satisfaction of one basic need become a means of 
satisfying another need. For example, the scholar’s or .scien- 
tist’s interest in his subject very probably had its origin in 
the behavior potentiality called "curiosity." His specialty 
in time assumes for him a relative independence of existence; 
the origins of his interest in and devotion to the specialty 
may be obscured or lost; and he may say he likes the subject 
for its own sake. This is no doubt true to a degree. But 
he also finds in it his means of a livelihood; he uses it to .ad- 
vance bis position among his colleagues and in professional 
societies* thereby satisfying his desire for recognitiem and 

I Tbeomkally this i« i tound uid widely accepted principle among child 
paycbologiau. The ’'pure" Kientiat is Mtisfied to lew the natter bete. 
Blit iBUicli the hander task falls to the "applied'* tdemiM who iriei to put 
the prindpie into pnwticc in an actual ntuaiion in the scIkmI or the home. 
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ap|>robation. Thus his achievements bring him satisiactions 
of basic needs of several sorts. Someone has said that every- 
one works with an audience in view, even if the audience 
be only the archangels. It is important to bear this in mind 
and recognize the great difficulty, if not futility, of trying at 
first to motivate a child by insisting on some forms of activ- 
ity for their own sakes; or by presenting remote ends which 
he cannot apprehend. 

' Finally, as a characteristic of motivation, we must recog- 
nize that some of the basic determinants of behavior are 
dearly tlependent upon biological needs. As such, their 
liodily bases, or correlates, are obvious, involving nerves, 
muscles, and glands. In this class of motives belong hunger, 
thirst, rest, elimination, and sex activity. There is, however, 
another class of motives whose physiological bases are not 
obvious. To this class belong curiosity, the desire for recog- 
nition and approbation, and social behavior. Yet, although 
specific organic bases for these behavior forms have not been 
demonstrated, we must assume tliat there are such bases, 
however complex; for without an organic basis behavior is 
inconceivable. Glandular disturbances, brain injuries, dam- 
age to the nervous system, and toxic condiiions have been 
shown to affect profoundly behavior and personality.* Bod- 
ily states vary with different degrees of emotional expression 
and with quiescence, which are aspects of behavior potenti- 
alities. It is reasonable, therefore, to conclude that if a dis- 
turbance of tlie integrity of the organic system reiklts in 
abnormal behavior, then a normally integrated organic sys- 
tem is essential to normal beliavior.* 

2 Sev the ducuttion of the endocrine glands in the dupter on Personality. 

• See. for example, Cannon, W. B., Bodily Changri in Pain, Hunger, Fear, 
and Rage, New Yort, Appleton. 19S9; Bard, P., ‘'The Neuro-humoral Basis 
of Emotional Reactions," and Landis, C., "The Expressions of Emotion." 
chaps. 6 and 7. respectively, in A Handbook of Cewral Experimenlat Psy^ 
chology (C. Murdiison, editor). Worcester. Mass.. 1934: Stockard. C K., 
The Physical Basis of Personality, New York, Norton, 1931 ■ especially 
Freeman. Ellis. Social Ptyrhology, New York, Holt, 1936. pp. 141-150. fm 
discttstion of bodily disequiUbrium as a motivating faaor in behavior. 
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The Reason for Behavior. It is clear that the study of 
motivation attempts to answer the question of why people 
bdiave as they do. Each question of “why?" may be an- 
swered in terms of the immediate and obvious objectives of 
behavior. For each such answer given, however, still another 
question of "why?" may be asked, until one arrives eventu- 
ally at a basic determinant, or motive, which can no longer 
be questioned; such as hunger, thirst, desire for a mate, de- 
sire for approval, and other motives to be discussed in this 
chapter. These basic motives must be accepted as "given” 
phenomena of life. If anyone asks why we want to satisfy 
hunger, why we seek a mate, why we desire approval, why 
we are communal animals, we should simply have to answer 
that man is like that; and that further questions are matters 
for the philosopher; for then we should in fact be asking the 
question, "Why is life?” The basic determinants must be 
accepted as the materials out of which human nature is 
fashioned. On the other hand, tve repeat, at the risk of 
tediousness, that the basic motives and the factors in the 
environment w’ork together as parts of a single grotvth proc- 
ess, and that neither one can be said to be more important 
than the other. 

Behavior Motives Depending upon Obvious Biological 
Needs. In giving their inventories of this tyjje of behavior 
determinants, psychologists come very much closer to reach- 
ing an agreement than they do in the case of "instincts” in 
general, as pointed out in the preceding chapter. For the 
most part, the differences that exist are due to the degree of 
subdivision that they believe should be specified. For ex- 
ample, all writers include in their inventories the "desire far 
rest.” Yet some separate this desire into the fatigue of 
striped musculature and the need of sleep, whereas others 
simply list "rest." 

In this category of determinants, we are interested prima- 
rily in those which have proved significant in the origin and 
development of behavior. Others— like maintenance of bod- 
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ily temperature, respiration, avoidance of noxious stimula'- 
tion to the skin— are, of course, important for the comfort 
and at times for the survival of the individual. But they 
are relatively fixed and invariable. Hence, they are much 
less important to the educator than the following which can 
be expressed by more flexible and educationally (environ- 
mentally) controlled specific manifestations. 

Ther e are fi ve detcnn^n yito or motiv es of behavior based 
upon obvio us biologic al needs which, before long in the 
life of the individual, become the sources of very complex 
and far-reaching forms of activity, ^es^fi^jf^wejiugger^ 
thirst, elimination, rest, and se x behavior . Tliese, with the 
exception of sex activity, give rise in their more elementary 
forms to behavior that is compelling and cannot be denied 
witliout serious or even fatal consequences. For purposes of 
study, they should be distinguished from such behavior mo- 
tives as curiosity, desire for recognition and approbation and 
social Ix'havior which, though having their roots in original 
beltavior potentialities, are not so compelling, altliough they 
are none the less real and original in character. 

Description of Hunger. The physiological aspects of 
hunger are to be found in nutrition, digestion, and metab- 
olism. Ordinarily, feeding times are rather arbitrarily de- 
termined so that infants are nouri,shed from four to six times 
daily, while adults are nourished regularly three times daily, 
although there are minor variations in different countries. 
A person is conscious of his state of hunger as a result of 
stomach contractions which are the antecedents that evoke 
the hunger experience.* He becomes aware of a "gnawing" 
feeling. The infant may kick and move restlessly, and per- 
haps cry; the adult may grow restless, making numerous 
bodily movements; and for a time even the intensity of his 
responses in general may increase. There is a general in- 

* Cannon, W. B., "Hunger and Thirst," chap. 5 in .4 Handbook of Gtn- 
eral Experimental Psychology <C. Muichison, editor). Worcester, Mass., Clark 
University Press, 1934. 
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crease of visceral tension/ After feeding, the organism be- 
ing in a state of distention and repletion, and physiological 
tension having ended, the “gnawing” disappears, and a state 
of relative quiescence ensues. Feeding involves sucking, bit- 
ing, chew'ing, swallowing, and peristalsis. For these pur- 
poses, efficient muscular activity and. later, teeth are neces- 
sary. And, finally, the acquisition of certain skills is neces- 
sary, as in the handling of the implements of feeding, liow 
ever crude these may be. 

This bare outline might be adequate as an enumeration 
of factors if hunger and feeding had no significance or impli- 
cations for behavior beyond the mere routine of satisfying 
physiological wants. But feeding is an important determi- 
nant of behavior in other respects which are principally psy- 
chological. For, important though the physiological prex:- 
esses are, the psychologist is more interested in behavior 
which accomptinies and develops out of activities originally 
directed to the satisfaction of hunger. Tlie student of child 
psychology, especially, wants to know why children eat as 
they do, and how children’s eating behavior is related to 
social life, beginning with the mother and family. The child 
in an eating situation— and, for that matter, the adult— does 
not respond simply to the food which confronts him; he re- 
sponds, instead, to the total environment perceived by him 
at the time. And in this respect as in others, his behavior 
at any particular time is tlie result of his innate feeding re- 
sponses mexlified by growth; that is, by maturation and 
learning. 

As an illustration of the child's behavior to the total en- 
vironment in eating, we may cite the following case. 

A mother has taken a year-old child away from play and wants 
to feed him on her lap. He docs not want to eat. He is at the 
moment dominated by the tendency "away from eating” or “to- 
ward play.” The mother holds the child on her lap and prevents 

oWada. T., Hunger in Reiation to Activity, Archives of Psychology, no. 
57f >9«a- 
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the intended movement “away from eating.” She puts her arm 
around him so that he cannot break away. The mother’s inter- 
ference has in this case the character of a barrier between the 
region of eating and that of play. This barrier at the same time 
keeps the child from pulling away from the spoon as it is brought 
near his mouth. The child now begins to play on the mother’s 
lap. The mother tries to put an end even to this possibility of 
action and limits the child’s space of free movement still further. 
ThereufX)n the child tries to widen his region of free movement 
and begins to struggle with the mother.® 

This illustration is interesting and illuminating, for it shows 
not only the child’s response to a total situation, but it points 
as well to the complex charaaer of eating habits. It sug- 
gests a possible source of conflict and the development of a 
negative attitude toward feeding or toward particular foods. 
It suggests al.so the fjossible beginnings of a negative attitude 
which might spread to other situations in which the mother 
is involved. In other wirrds, here tve have a ca.se which has 
the jiossibilities of developing into a "problem”; for eating 
is not merely a physiological matter but involves also a voli- 
tional aspect within a social setting. It is not difhcult to 
think of comparable situations in the eating behavior of older 
(hildren and adults. 

Modification of Eating Behavior. At birth the normal 
infant possesses behavior patterns adequate to enable it to 
make a satisfactory adjustment in a feeding situation. It 
can turn its head, adjust its lips, suckle, and swallow (all be- 
ing aspects of a single process of behavior), thereby initiat- 
ing the entire digestive prtx:ess. These responses, at first, 
are adequate for the purpose and are unlearned.^ Feeding, 
then, is an innate form of activity to begin with and is de- 
pendent upon the proper degree of physical maturation. 

"Lewin, Kurt, Principles of Topological Psychology, New York, McGraw- 
Hill, 1936, p. 47. 

' There are rare cases of infants, not necetnarily .subnormal, who apparently 
have to be taught and cajoled to suckle. It n possible that organic defcos 
or immaturity might account for ihew exceptional cases. 
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This latter point is demonstrated by the incompleteness ol 
premature infants’ feeding behavior. 

An indmdual’s behavior in satisfying hunger is modified 
as he grows older, due to maturation and learning. The 
appearance of teeth makes p»ossible the use of solids in the 
diet; development of musculature and nervous system per- 
mits the use of a cup instead of a nipple, the employment 
of knife and fork instead of the hands alone. The forepfoing, 
plus ilie development of intelligence, make it possible for the 
individual to learn how to satisfy his hunger in a manner 
consistent with the practices of his society. 

In making the transition from mere sucking to the use of 
a cup, and later to the use of spoon, fork, and knife, it is im- 
portant that .specific training be provided at the proper 
time in the infant’s maturation— neither kk) early nor too 
late. In this respect, learning to feed oneself follows the 
same course of development suggested in the preceding 
chapter, in the discussion of maturation and learning. If 
the training is begun t(x> early, the infant will resist the new 
form of activity which the adult is attempting to impose. If 
it is begun t<x) late— say, at the age of two years or more— 
the child will be disposed to resist for two reasons. First, 
the task is not challenging enough and is, therefore, uninter- 
esting. Second, the child has built up an attitude of de- 
pendence upon the mother (or upjon whatever person feeds 
it). It apparently finds satisfaction in that attitude while, at 
the same time, it has control over and attention from the 
adult, such as would not be possible if the dependent be- 
havior were replaced by an attitude of indejjendence. 

Social Influences on Eating. These are, of course, as- 
pects of learning, but they are sufficiently important to war- 
rant special consideration. 

From the very first the human organism’s rhythm or fre- 
quency of feeding is determined by the practice of his so- 
ciety. Of course, there are limits set by the organism’s bi- 
ological needs; but within those limits much variation is 
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possible. Consequently, the particular routine to which the 
infant, child, or adult becomes accustomed helps to deter* 
mine at what particular times of the day— or night— he will 
seek to satisfy his need for food, under ordinary conditions. 
In this way the method of satisfying the hunger motive be- 
comes stereotyped through practice and learning. Thus 
hahils of behavior develop from motives or basic determi- 
nants of behavior. 

When the child passes beyond the suckling stage, he is 
confronted, in eating, with a scries of successive social re- 
quirements to which he must make adjustment. He must 
learn to use a cup. a spoon, a knife and a fork, and perhaps 
variations of these instruments, depending upon his social 
status. He must eat certain prescribed foods rather than 
others. He must learn the routine of “washing up” before 
meals. He must acqiiire the use of a napkin. He must be- 
come accustomed, perhaps, to delaying his eating until his 
parents liavc begun; and perhaps grate most first be said. 
TI)e several dishes must be eaten in a given sequence. There 
are restrictions against noisy practices during eating. “Talk- 
ing at the table” might be prohibited. And finally, having 
finished his meal, perhaps the child must learn to wait until 
all are done. 

Educational Implications of Hunger. Educationally, it 
is essential that we recognize the arbitrary character of these 
customs, or aspects, of eating. They are not biological essen- 
tials; they are socially imposed, and the child must learn to 
conform. Unfortunately, it is not possible at present to give 
a complete educational formula for instructing the growing 
individual in how to make the necessary social adjustments 
in the process of satisfying this basic physiological need. 
Here again, psychological theory is sound and accepted; but 
the details of its application are difficult and not too certain. 
However, this much can be said: since the infant or child 
responds to its total environment, the feeding experience it- 
self should be made pleasant and satisfying from the first, 
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effecting on the part of the child as many “acceptances" as 
po^ble, and avoiding conflicts. This refers not only to the 
child’s sense-modalities: but it means that the child must be 
directed gradually, that he must perceive for himself, that 
he must take things in his stride. 

Furthermore, the development of eating habits has some- 
thing to contribute to the individual’s total personality. For, 
with increasing age, children must develop more and more 
responsibility for and independence of behavior in all things. 
Therefore, the development of an attitude of res|x>nsibility 
and independence in the matter of eating can have wide- 
spread significance in the development of other behavior 
forms which are concomitant rvith or subsequent to the de- 
velopment of eating behavior. Attitudes which are devel- 
oped in one spftere of activity are not restricted solely to that 
sphere; they can transfer to others as well. 

Educationally, also, the development of eating behavior— 
and of all other forms of behavior— is significant beyond the 
immediate activity itself, in addition to the matter of attitude 
mentioned above. l.earning to use a cup, a sp(X}n, etc., con- 
tributes to a child's motor development and skill: for such 
learning supplies additional opportunities for the exercise 
of bodily structures and functions and thereby contributes 
to tlieir development. Here again wc may refer to the ex- 
periments already cited in regard to maturation and learn- 
ing. The principle is the same as in the develtipment of 
walking, climbing stairs, and the others. Furthermore, the 
child inevitably acquires some or all of the vocabulary neces- 
sary in an eating situation. 

I The proper training in eating behavior, therefore, results 
(not only in developing effective means of satisfying hunger. 
(It provides opportunities for the development of desirable 
I attitudes; it contributes to the development of motor skill; 
it provides situations and opportunities which should stim 
ulate the growth of the child’s vocabulary. 
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Social Significance of Huj^;er in Adult Life. The sig- 
nificance of hunger as a behavior potentiality does not end 
with childhood; nor with the rhythm and technique of eat- 
ing in adulthood. The eating situation may and often does 
become a matter of great social importance. Festivals and 
holidays attending harvesting time are woven into the very 
fabric of a social system. Certain foods may not be eaten at 
certain times specified by religious groups. The presence 
or absence of one or another kind of food or drink at a 
formal dinner stamps the host as a member of this or that 
social stratum. The quality and variety of silverware, dishes, 
and linens are criteria of social position. Table decorations 
have social value as well as esthetic. Serving meals has been 
formalized and stereotyped: and deviations from the formula 
will make guest.s‘ eyebrows rise. And, finally, guests must be 
seated in a given order of seniority. Violations or differences 
of opinion regarding the proper order create social “crises” 
and may even have diplomatic “consequences,” if a violation 
or error occurs at a state dinner or reception. The hunger 
motive thus comes to be interwoven with social behavior and 
with a desire for recognition and approbation. 

Eating Maladjustments. By the term maladjustment we 
ordinarily mean the solution of a problem in a manner which 
is not customary or approved by adults. But when a child 
“maladjusts" to a situation, there is a reason, whether it be 
in satisfying the hunger motive or any other. Unless it is a 
case of actual physical difficulty, the reason will usually be 
found in the situation external to the child; that is, the en- 
vironment. The causes may include faulty routine, prema- 
ture attempts at training, the creation of conflict situations 
between adult and child. And very often, indeed, the “prob- 
lem” is due to the fact that the child quickly perceives he can 
use the meal as a means of gaining attention and solicitude 
of its parents; a form of self-assertion exercised by the child. 
“Maladjustments” become understandable when we view 
them in the light of complex motives, and when we recog- 
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nize that a particular kind of adjustment or maladjustment 
is the result in part of the environmental complex in which 
the child develops. 

Stealing, class strife, and international war also may be 
regarded as individual and social maladjustments often di- 
rected to the satisfaction of the hunger motive in the be- 
ginning. 

From the foregoing rather long discussion of hunger, it 
should be clear that a behavior potentiality appearing in in- 
fancy as a relatively simple, direct, and uniform activity has 
numerous possibilities of development. It comes to be in- 
terwoven with complex social implications and often loses its 
identity in the new behavior complexes of w'hich it has be- 
come a member. We have discussed the hunger motive at 
length not only because it is a fundamental and imperative 
need, having physiological and psychological significance, 
but also because the principles developed in that discussion 
are valid for the other motives having obvious biological 
bases. 

Thirst, Elimination, and Rest. I^ike hunger, these three 
biological needs have their sensory aspects. Thirst and elimi- 
nation have their localizable and perceptible sensory experi- 
ences. In the case of the need for and the attainment of 
rest, however, localized sensory mechanisms and experiences 
have not as yet been possible of determination. For the sat- 
isfaction of each of these needs, the child is equipped with 
innate forms of behavior more or less adequate at birth. 
These forms, of course, undergo development as the child 
matures and is subjected to training in the home. In thirst, 
the actual process of swallowing undergoes very little change 
throughout life; but there are changes in the utensils used 
and in the liquids drunk. In elimination, training is di- 
rected largely to matters of control, sanitation, and the ob- 
servation of social taboos. In rest, training is concerned 
principally with establishing the proper rhythms of sleep 
iHid relaxation. 
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Since these three biological needs, like hunger, also de- 
velop in a social setting beginning in the home, they have im- 
plications which transcend their immediate satisfaction. All 
three are potentially pleasurable experiences, but malad- 
justments do occur. However, unless there is actual physi- 
cal abnormality when maladjustment occurs, undesirable be- 
havior is symptomatic of poor training or of a difficulty in 
connection with which the maladjustment is merely a means 
of attaining an end not inherent in the satisfaction of the 
biological want in question. For example, enuresis in some 
children is a means of getting recognition. It often disap- 
pears in such cases when the child’s environment is changed 
or when the cause of maladjustment in the home is removed. 

Child psychologists are quite well agreed that in the de- 
velopment of the modes of behavior satisfying the biological 
needs thus far discussed, the first five or six years of life 
are extremely important. Of course, some of the more com- 
plex and remote social aspects develop later in life; but many 
of the basic aspects are due to training in these earliest years. 
This being so, the importance of the home as an educational 
institution is apjiarent. In respect to the foregoing forms of 
behavior, the nursery school has one of its special functions; 
and their proper training has been one of the nursery schoors> 
major and legitimate concerns. 

Sexual Behavior. The fifth of the motives having an 
obvious biological basis, sex, is of fundamental importance; 
though it does not have the same imperative character as the 
first four. If the demands of hunger, thirst, elimination, and 
rest were denied beyond a critical point, the results w’ould be 
fatal. Sexual behavior, originally, has its physiological ten- 
sions in the gonads, striped muscles, and erogenous zones. 
If, after puberty and during adolescence and adulthood, all 
sexual behavior is suppressed and inhibited, the entire per- 
sonality may be affected, resulting at times in pronounced 
distortions of personality, although it is very probable that 



52 ORIGINAL BEHA VJOR AND MO TJVA TION 

the frequency of consequent neuroticism has been estag^ 
gerated. 

Sexual interest and behavior are not activities which apr 
pear suddenly at puberty, and without antecedents. On the 
contrary, erogenous zones respond to direct stimulation from 
earliest infancy. During childhood, stroking and caressing 
produce vague and diffuse states of pleasantness and satis- 
faction; self-exploration is a common and normal practice. 
In later childhood interest in the opposite sex is manifested 
by “showing off*’ and by shyness. 

Biological maturation proceeds until the age of puberty 
when the individual is capable of mating, and the sex mo- 
tive, assuming a new form, becomes stronger than it was 
earlier. At this stage, and subsequently, secretions of the 
ductless glands— especially of the gonads— produce bodily 
changes, the secondary sex characters. It has been suggested, 
also, that these secretions are very probably responsible for 
changes in the expression of the sex motive. The secondary 
sex characters, such as changes in bt)dily proportions and 
symmetry, changes in voice, growth of beard, etc., contribute 
to the reciprocal interests of the sexes. But social control is 
imposed and sexual behavior is suppressed until marriage. 
However necessary and desirable such control is, its arbitrary 
character must be recognized. In this, as in other motives, 
the details of its manifestations vary with different cultures. 
Sex attitudes are derived from the social environment. No- 
tions of propriety, decency, and morality are created through 
education in the home, church, school, and the general com- 
munity. For example, among the Trobriand Islanders,* who 
are not unique in this respect, complete freedom of sexual 
activity, within the limits of exogamous taboos, is allowed to 
boys and girls from adolescence onward. In their culture 
such a practice is feasible because the responsibilities of 
parenthood are easily discharged under their simple eco- 

■ Malinowftki, B., Sex and Repression in Savage Society, New York, Har- 
coait. Brace, i9t7. 
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nomic system. Yet. in other primitive groups, the strictest 
prohibitions are imposed. In our own society, precocious 
parenthood is undesirable because often it would impose an 
impossible economic burden and would interfere with the 
parents' preparation for economic usefulness and independ- 
ence, especially in the professions. To this economic re- 
striction have been added religious, moral, and legal re- 
straints. 

Since the mature form of the sex motive cannot at first 
find expression under our social and economic order, the 
usual practite is to reorient the Individual, to set Up other 
goals for his or her behavior, to establish and foster new and 
realizable goals which may be achieved tlirough acceptable 
modes of conduct. That is. motives other than sex are em- 
phasized. Such redirection of energy, interest, and activity 
is called sublimation by some, whereas others prefer the term 
“alternative response.” " But the sex motive in sublimated 
form also utilizes dancing, sports, and other social contacts; 
that is, a new pattern of behavioi‘ is substituted for the origi- 
nal one. By means of the prtKess of sublimation it is pos- 
sible to substitute a mode of behavior which offers a signifi- 
cant outlet to an otiicrwise tantalizing craving for expression 
and activity.*" 

Thu.s. the original undifferentiated response of love or 
contentment in infancy differentiates itself by maturation 
and learning into various specific forms. Physiological mat- 
uration, of course, is essential; but some of the details of 
and the values attached to sex behavior are matters of learn- 
ing as determined by the culture in which the individual 
develops. Nor are the learned aspects solely matters of 

• See Taylor. W. S., “Alternative Responses as a Form of Sublimation.” 
Psychological Revieu<, vol. 39, 193a, pp. 165-173. 

>• Practically all the work on sex tensions has been clone with animals. 
See Wang. C. H., The Relation between Spontaneous Activity and Oestrous 
Cycle in the White Rat. Comparative Psychology Monographs, vol. a. no. 6. 
1913: also Warden, C. J., Aninutl Motivation, New York, Columbia Uni- 
versity Press, 1931. 
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taboos and values. The sex motive is originally a matter of 
physiological tensions; but later the stimulus may be idea- 
tional. Learning in this respect is not unlike the learning 
in any other of man’s numerous activities. That is to say, 
we begin with the immediate concrete situation giving us 
sensory experiences; but at a later time substitute stimuli in. 
the form of tvords, pictures, or ideas are sufFicicnt to evoke 
an adequate response. For example, with most {tersons the 
mere word “pickle,” as a result of exfjerience. is enough to 
cause a flow of saliva and swallowing. 

Esthetic values may also develop in connection with the sex 
motive. In one society brunettes are preferred to blontles; 
in another the stout may lie preferable to the slender. In 
one society die clean-shaven male is idealized; in another the 
rich hirsute adornment is esteemed. .-Vttiie and adorn- 
ment of men and women, in both color and form, have tlieir 
sexual significance, although this is not the sole basis of 
adornment. 

The sex motive, like the hunger motive, assumes stKial 
significance beyond the pragmatic economic, religious, and 
moral, as indicated above. In some of our own stnieties, a 
man’s social position is in part dependent upon the splendor 
in which his wife is adorned, and the frequency with wdiich 
the adornments can be changed. In woman, inability to 
bear children, and in man, impotence and sterility provoke 
scorn. Spinsterhood in our scxriety is regarded as merely 
undesirable, while in primitive and peasant societies the 
childless spinster is an object of contempt. 

Since the original potentiality for sexual behavior has im- 
portant esthetic, religious, moral, and economic implications, 
it thereby becomes an important educational matter. The 
earliest training is a responsibility of the par enu primarily, 
and possibly of the early years of schooling, including the 
nursery Khool. Later training, particularly at puberty and 
during adolescence, when sublimated or alternative activity 
assumes its greatest importance, is the responsibility of the 
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secondary sdiool as well as of the home and parents. Th^ 
problem is one of forming habits conducive to hygienic liv- 
ing, both mental and physical. To achieve this end, control 
and direction must be based upon intelligent choice, arrived 
at through instruction by parents and teacliers. The medium 
for the cultivation of intelligent choice is a wholesome and 
scientific atmosphere surrounding sexual behavior as a major 
human motive having its normal, healthful, and esthetic 
aspects.** 

Parental Behavior. In the chapter on original behavior 
wf pointed out the extent to svhich the so-called “parental 
instinct" varies, and that, in fact, it is practically absent in 
some instances. Yet some psychologists hold that parental 
behavior is innate and a basit: propensity. It is undoubtedly 
true iliai this behavior is found in .some animals lower than 
man, manire.sted in procuring f«x>d for and affording protec- 
tion to their young. For example, the higher insects— such 
as wasps, ants, frees— provide a store of food for the grub in 
some instances, or, in others, feed the grubs from day to 
day. However, there are lower insects— e.g., moths and but- 
terflies— which must support themselves as soon as they 
emerge from the egg, since the parents do not supply any 
food. Similarly among birds, some must care for them- 
selves immediately upon emerging from the egg; for, like 
the chick, they can run about and pick up food. Yet the 
young of other birds (presumably the higher bird.s) are help 
less for many days, being fed and protected by their parents. 
Among the mammals everyone has observed maternal care 
during the nursing period and even for a short training pe- 
riod after that. Their young are quite helpless to begin 
with but gradually attain independence. On the other hand, 
there are instances when some of these animals desert or 

u For further details of the several aspects of the sex motive, see Allen, £. 
(ed.). Sex and Internal Secretions, Baltimore, Williams and tV^ilkins, i9S>; 
Bif^elow, M. A., "Sex Education and Sex Eihks,” in Encyclopaedia of Social 
Sciences, voi. 14, pp. 8-13; Conklin, £. S., Principles of Adolescent Psychology, 
New York, Holt, 1935, passim. 
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destroy their young. On the whole, however, there seems 
to be a relationship between parental care and the degree 
to which the young have approached their full mental de* 
velopment at birth; that is. animals whose young have the 
longer periods of immaturity and helplessness, which are 
therefore relatively less mature at birth, provide, on the 
whole, more parental care. During this period of imma- 
turity and care tl»e young are not only provided for, but 
they learn certain kinds of behavior from their parents. 

But even if parental care were universal in infra-human 
animals, that would still not mean that the same were or 
need be true of man himself. Man’s Ix'havior in this respect 
is too variable to ]>ermit an ca.sy generalization. In order 
to circumvent this difficulty, some psychologists view parental 
l>ehavior as an asf>ect of sex behavior. But this notion, 
though it can be supported up to a point, also encounters 
difficulty. It is argued that since children result from sexual 
mating, parental care, therefore, being subsequent to mat- 
ing, is associated therewith and perhaps derived therefrom. 
However, there are persons with strong .sex impulse but 
without parental interests. On the other hand, there are 
persons with weak sex impulse but with strong parental 
interests. 

Other psychologists would place parental behavior under 
a quite different head: namely, sympathy. In addition to 
care of children, they cite as examples: care of aged, care of 
pets (dogs, cats, birds, etc.), charily, philanthropy, and the 
like. Yet, contrariwise, man, without compunction, slaught- 
ers a variety of animals for f<x>d; he slaughters his fellow man 
in wars he does not understand; he persecutes and exiles his 
fellow man on irrational grounds; and he readily exploits 
his neighbor. Also, some parents abandon their young, or 
punish them severely, or abuse them, or exploit them. Fur- 
thermore, the notion of parenthood as a basic propensity is 
weakened by the widespread use of contraceptive methods in 
our own kinds of societies and, when there is an excess of 
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population, by the practice of infanticide in other societies. 
Sympathy as a basic propensity, therefore, also ibices many 
objections. 

The dilemma we face in accounting for parental be- 
havior is obvious. It is admittedly a less clear and more 
puzzling form of behavior presenting uncertainties and con- 
tradictions which are nut readily accounted for as are the 
apparent (but not real) contradictions in such forms of be- 
havior as acquisitiveness and non-acquisitiveness. It is pos- 
sible, however, to regard parental behavior in man as a 
potentiality subject, like all others, to cultural influences, 
even to the extent of suppression. But unlike huiiger, thirst, 
and mating, parental behavior is not insistent or cotnpelling: 
and in its development and expression it must compete with 
others which are of greater force. But whether this view is 
acceptable or not, this much is clear: most human parents, 
once having accepted parentliood, strive to protect their 
young and to develop them fully, giving tliem sympathy and 
affection. In a society where children are cherished, provid- 
ing for them and bringing them up becomes a strong incen- 
tive for a large portion of the activities of their parents. 

The Nature of Curiosity. Curiosity may ly regarded as 
a ^sic behavior jwtemiality pr naoiiyOi even though it does 
not _have the very i mpe rat ive c hary ter jQ£_suclL-m.Otives..as 
hunger and thirst. Unlike hunger and thirst, a specific or- 
ganic basis lias not been demonstrated in the case of curiosity. 
But even though it does not have a clearly demonstrable 
organic basis, students and observers of infants’ and chil- 
dren’s behavior generally recognize that curiosi ty is a mo - 
tive which characterizes the human organism as a seeker an d 
an experimenter. The infant, child, and adult show an in- 
terest in the new. a desire to learn, a spirit of discovery and 
adventure, provided the task or situation is at the proper 
level of difficulty: that is, neither too difficult nor too easy. 
The task must be within the individual's apprehension. At 
the same time it must present to him a problem, a challenge; 
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and it must offer the possibility of obtaining satisfaction 
through a realization of his own progress. Tlie principle, 
then, is to provide an environment which will furnish the 
individual with a desirable and attainable goal. 

Little is known in regard to the infant’s awareness of his 
environment during the earliest days of life. At the very 
first he has very little co-ordination of movement: he gives 
slight attention to his environment. His gaze is uncertain 
and ap]xirently aimless, and his adjustments are of the most 
elementary kind. But within a few months observers note a 
progressive change. The child develops an awareness of his 
environment and himself; his behavior becomes more pre- 
cise and directed; the parts of his own bexly and objects 
external to it (rings, rattles, noises, persons, etc.) evoke be- 
havior which implies curiosity. I^ter still, the child manip- 
ulates objects: he bites, tastes. scTiitinizes. pounds, and tears 
up. When the child is able to crawl and creep, his range 
of activity is increased: he can then explore: he can approach 
whatever arouses his curiosity. His experiences are thereby 
increased: there are more interesting external objects to 
be manipulated, heard, watched, touched, or otherwise ex- 
perienced. Almost any new' object will attract him: tobacco 
smoke, blcx:ks, animals, the sound of a musical instrument. 
Later when he has learned to talk, the child explores with 
language. This is the questioning or the '“why?” stage. 
And when he has learned that objects have names, he arrives 
at the “what’s that?” stage. Progressively, his behavior is 
more and more directed to objects and their control. It is a 
development of this behavior that leads to invention or crea- 
tion. The basic principle is the same from childhood to 
adulthood. Curiosity may be regarded as manipulatory 
activity in infancy and early childhood; and it is activity 
from which satisfactions are derived. These satisfying activi- 
ties stimulate a desire for their recurrence. Later, however, 
curiosity appears also in the form of higher mental processes 
and as implicit activity, rather than explicit. That is to say, 
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in its later manifestations, curiosity is concerned with con- 
cepts, principles, and less immediate phenomena. Naturally, 
these later manifestations require ability to deal and reason 
with abstractions— language, number, and other symbols. 

Curiosity and Education. Curiosity opens the way to 
education; it is a motive for discovery and learning. As 
already stated, children can be attracted by and become in- 
terested in a multitude of things within their range of ap- 
prehension. Some psychologists even have maintained that 
children can be interested in all things. As the child grows 
f»lder and acquires more and varied experiences, an increas- 
ing number of aspects of his environment are heeded; and 
he tends to order or systematize his environment. This be- 
ing so, the importance of an adequate and stimulating en- 
vironment is obvious; for the growing individual's curiosity 
must have something to work upon. 

The same environment, however, does not necessarily de- 
velop the same activity in all children. For example, a child 
with very good auditory discrimination will, because of his 
sensitive hearing, make nicer discernments of pitcli and tone, 
and f>erhaps discern rhythms and melodies unperceived or 
less well perceived by other children. He has supMJrior 
equipment and potentialities for the study and learning of 
music. The color-blind child, obviously, will show less in- 
terest in painting tlian the child of normal or superior color- 
vision, The verbally gifted child begins earlier than most 
to direct his curiosity to learning the alphabet and to reading. 

The child, in his early activity, does not demand by-prod- 
ucts in the form of rewards of one sort or another. The 
activity, discoveries, and consequent satisfactions themselves 
seem to be suilicient. This contains at least a suggestion 
for subsequent learning in home and school, when it often 
seems so diflicult to motivate learning. If the situation is 
new and challenging and of the proper degree of difficulty, 
with emphasis placed upon the possibilities for creative ef- 
fort, activity and learning will be stimulated. It has often 
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been observed by teachers at all levels that pupils arc moti- 
vated by problems they can apprehend; problems whose ends 
or goals they can appreciate. The outcome need not be 
practical; nor need there be threat of punishment, nor prom- 
ise of reward. 

The "unit system” of instruction satisfies at least the pre- 
ceding conditions of curiosity. For the unit is presumably 
an activity which is within the pupil's range of interests and 
abilities. Furthermore, the unit can be grasped as a whole 
by the pupil; he is able to understand what he is doing, and 
why. Also, the pupil perceives the goal toward which he is 
working and experiences the satisfaction of completing a 
task whose goal he had in view from the beginning. 

Relation of Curiosity to Constructiveness and Collect- 
ing. At times these are specified as independent and origi- 
nal "instincts” or motives. It appears, however, that they 
are but particular expressions of curiosity. It is natural that 
a child who is given blocks, picture puzzles, plastic materials, 
mechanical toys, tools, and the like, should do what he can 
with them in the course of his explorations. What the child 
or adult does with the objects before him depends ujjon the 
inherent qualities of the objects and upon his discovery 
of their possibilities. This eventuates at times in what has 
been called constructiveness. 

Collecting may be explained also as a result of curiosity 
operating in the individual's particular environment. In- 
vestigations have shown that making collections is not a uni- 
versal trait of children, and certainly not of adults. In 1903, 
one study indicated that ninety percent of the children in- 
vestigated w'ere making collections of one sort or another. 
In 19*6-27, how’ever, other investigators reported that only 
1 1 percent of a group of children were making collections. 
A still later study, by the authors of the latter report, showed 
that a larger percenuge of children were doing so. They 
concluded, therefore, that making collections is dependent 
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.upon sex, age, locality, and season.*® In other words, col- 
lecting may or may not be a result of the functioning of 
curiosity in a given milieu. And when collections are made, 
it will be found that the particular items collected are an ex- 
pression of the individual’s interests, of which curiosity is 
the source. This motive, expressed through collecting and 
constructiveness, will serve practically to direct the attention 
of both parent and teacher to a useful means of interesting 
children in the acquisition of true knowledge and skill by 
leading them to organize materials they collect, by pointing 
out new directions to follow, and by providing opportunities 
for constructions requiring progressively more precise manip- 
ulations. 

In curiosity— again as with hunger, thirst, sex, etc.— we 
have a motive to behavior the manifestations of which be- 
come more complex as the individual matures and as all his 
behavior forms assume significance with respect to other 
motives, particularly the social. The child who, out of 
curiosity, surts a collection may find himself involved in 
('(jmpetition for recogtiition and approval of the group by 
having the largest or the rarest collection, .\nother child, 
in sch(X)l. finds that his achievements resulting from his 
curiosity bring by-products in the forms of recognition and 
rewards. Or, on the other hand, failure to pursue an under- 
taking to its successful conclusion may bring censure and 
punishment. Or, again, an explorer or scientist finds that 
he lias become a "social lion”; in which case the desire for 
discovery— perhaps originally motivated in part by desire 
for recognition— has become a factor in gaining approbation. 
Or, considering l>ehavior of tlie earlier years, we find that 
some of the child's activities must be directed by social de- 
mands, as in learning arithmetic, writing, and reading; in 

See Lehman, H. C.. and Witcy, P. A., The Psychology of Play Activities, 
New York, Barnes, 1997: Ra(pdale, C. £.. Modern Psychologies and Educa- 
tion, New York. Macmillan. 1939, p. 108: Whitle>-. M. T., “Children’s Inter- 
ests in CollectinK." Journal of Educational Psychology, vol. ao. 1999. pp 
949-961. 
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which case curiosity may be utilized for developing indi- 
vidual and social competence through the sot;ial values at- 
tached to selected performances and their mastery. The 
difficult but by no means forbidding educational problem, 
then, arises in directing the learner’s potential curiosity into 
those fields regarded as individually and socially desirable. 
In short, curiosity can be interwoven with other motives 
and hence used f<»r educational purposes. 

Desire for Recognition and Approbation. The desire 
for recognition in one's serial group is a uniscrsal and de- 
pendable motive in human behavior. It is the desire to be 
well thought of. to have the approbation of. and to enhance 
one’s standing in his group. But the particular manner of 
obtaining recognition is not prescribed by nature. The 
manner of achieving approbation depends upon the mores 
(customs regarded as right and vital) and practices of the cul- 
ture in which one develops; for behavior is guided by the 
wish to possess or at least to appear to jxwsess to a conspicu- 
ous degree the qualities upon which one’s stx ial group places 
value.** In our own society, for example, this tendency is 
shown in the striving for and value placed upon medals, 
decorations, unifonns, "honors,” and j)ublic distinctions. It 
is manifested, also, in the struggle for leadership and for the 
acquisition and accumulation of wealth, whereas in certain 
primitive societies these particular forms are absent. In our 
own society, scientists, scholars, and artists, although de- 
voted to the enrichment of knowledge or to esthetics itself, 
nevertheless are desirous of having the discerning approba- 
tion of experts in their own fields. 

The desire for recognition is present in individuals of all 
^cs, from earliest childhood through adultliood. The young 
child wants attention; he resents neglect; and often he will 

i»See Klinebcrg, O., Race Differences, New York, Harper, 1935, chap. 14. 
Also Benedict. Ruth, Patterns of Culture, Houghton Mifflin, New York, 1934. 
For an example of the absence of leadership or mastery, see quotation from 
Riven, W. H. R., Instinct and the Unconscious, in Ogden, R. M., and Free- 
man, F. S., Psychology and Education, New York, Harcourt, Brace, pp. 71-75. 
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strongly resent the greater care and solicitude shown a 
brother or sister. He cries and complains if for any reason 
he is left out of the play of his group. It has been reported 
that the desire for recognition can be distinguished in chil- 
dren from the second year on. At times, behavior problems 
in children are traceable directly to their efforts— often un- 
conscious— to gain recognition and attention by indirect 
means when direct satisfactions are not available. Tantrums, 
hysterical symptoms, compensations, rationalizations, regres- 
sions, and the like are evidences of indirect means of gaining 
recognition.** In extreme instances, this desire may even 
find expression througli delinquency. It is not to be as- 
.sumed, however, that all maladjustments in children and 
adults can be readily and simply explained in terms of a de- 
sire for recxvgmvion ov Approbatiow. but tbe fact is that this 
motive is a powerful influence in behavior. 

Day dreams, night dreams, and fantasies are indirect means 
of satisfying the need for approbation when such is not avail- 
able in actual life. These are quite comnion in children, 
as the publications in tlie field of mental hygiene eloquently 
attest. For their fantasies, children cTcate imaginary com- 
panions who admire and applaud them, and follow their di- 
rections, and before wfiom they give performances of one 
sort or another. V'ery often it will be found that such fan- 
tasies occur in children who for various reasons are out of 
the life of their scIuk )1 or local group. Ordinarily, of course, 
these fantasies disappear as the child grows older and gets its 
satisfactions in actual accomplishments. Day and night 
dreams are concerned with achievements wdiich will bring 
recognition. One child, for example, often dreamt that he 
was reciting poetry in front of his chums at school and that 
they were cheering him. "This,” he says, "is different from 
real life. I have never been praised for recitation.” 

These are diM:ussed in chap. XIII. 

itScy Green, G. H., Psychanalysis in the Cloisrooui, New York. Putnam, 
igss; especially chaps. 2, 4, 5. 
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Adolescent boys see themselves as great athletes; adolescent 
girls see themselves as “movie” actresses. Many college stu- 
dents suffer strong emotional reactions if they fail of election 
to a desired fraternity. Election to honorary scholastic and 
scientific societies is often the principal incentive for hard 
work in college studies. Parents will slave so that their 
children may have what others have, or so that they may gain 
prestige by living on the “right side of the tracks." In our 
culture, business and industrial comp>etition will be carried 
to destructive extremes because “survival of the fittest” is 
assumed to operate in economic life. These and many 
others that could be specified are particular forms in which 
the basic motive for approbation is manilested in our society. 
Just as these are the results of our social forces acting with 
and upon the moti\e, so social forces of a different sort 
could produce other sjjecific activities quite unlike those now 
found in our culture.’® 

Relation of Recognition to Education. There arc several 
very important implications for education in the desire for 
recognition and social approbation. First, it is obvious that 
educational institutions, including the home, are in a most 
significant position to determine wliat particular forms of 
behavior shall enhance a person’s prestige, and, conversely, 
which shall evoke the contempt of one's fellows. In other 
words, these institutions fashion or give specific form to this 
general basic motive. In the second place, awareness of the 
imporunce of this motive will often yield insight into the 
behavior problems of many children. Through recognition 
and approbation, children, as well as adults, achieve a feel- 
ing of security, of belonging, and of accomplishment. Con- 
versely, persistent failure in the school or elsewhere denies 
satisfaction to this motive and may lead to indirect or unde- 
sirable efforts to meet the need. The importance of this 
motive is relevant to individuals of all levels of mental 

i«For a dincuKion of mdal values, m« Freeman, Ellis, Social Psychology, 
New York, Holt, 1936; especially chaps. 9 to 13 inclusive. 
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ability, with the exception of the lowest of the mental defec- 
tives who are incapable of apprehending a social situation. 

It is apparent, therefore, that modern school practices of 
grouping children according to mental ability is psychologi- 
cally sound not only from the viewpoint of intellectual ca- 
pacity, but from the viewpoint of basic human motives to 
beliavior and their emotional concomitants. The dullard 
in an ordinary classroom is mystified, and his failure brings 
him censure instead of recognition and approval which he 
wants. In a s{)ccial class made up of his equals, his “be- 
havior problem" often disap|)ears. and he shows a renewed 
interest because he is doing something that gives him a sense 
of achievement , enhances his self-respect, and brings ap- 
proval instead of censure or ridicule. The gifted child, on 
the other hand, is affected adversely by being in a mediocre 
class where mediocre tasLs are assigned to him. Easy per- 
formances and easy success in his case bring easy prestige. 
This may result not only iti habits of indolence, but it is bad 
training for later life: for the gifted child accustomed to 
easy success in school will expect easy conquest and distinc- 
tion in adolescence and adulthootl. A full reaIi7.ation of the 
importance of this motive implies a knowledge of and pro- 
visions for indi\idual differences in mental capacity, both 
educationally and vocationally. 

General Character of the Social Motive. Social motiva- 
tion and beha\ ior are not conceived of as a form of activity 
distinct from and independent of the other behavior forms 
already discussed. Enough has been said in the preceding 
pages to show that almost from the day of birth all activities 
are socially significant and socially directed. This is espe- 
cially true of the recognition and approbation motive which, 
naturally, has no meaning in any but a social setting. How- 
ever, we are justified in treating social motivation independ- 
ently because man is a social organism; he has the capacity 
for social adjustments which he must make; and as a mem- 
ber of a group he is capable of and engages in behavior 
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which would be unknown to him or even repudiated by him 
as an individual acting in isolation. That is, pers on s in 
groups execute certain types of activity because they are in 
the group and are affected by others in it; as, for example, in 
war hysteria, mob .attacks, and “revivals.” Thus group mem- 
bership and behavior are significant apart from the inde- 
pendent existence of the individual. It must not be sup- 
posed, however, tliat tliere is something mysterious or extra- 
physical about a gioup. Obviously there can be no groups 
without individuals. The important pioint is that the po- 
tentialities for f^oup behavior are within the individual who 
is the executant, or participant; hut tnemhership it\l'he group 
is a necessary condition for the expression of -those potenti- 
alities. The individual’s behavior modifies and is modified 
by others who are spatially present or who can be thought 
of as present. 

Social intercourse, tlie impact of person upon person, in- 
dividual u|X)n group, and group upon individual— these de- 
velop social traits and personality. Morality, self-tonscious- 
ness, humility, aggressiveness, altruism, selfishness and any 
of the other traits that have social iiriportahce do not develop 
in isolation. They develop in a s(x:ial .setting, and as person- 
ality traits would mean nothing apart from other human be- 
ings. They, among others, reveal man’s potentiality for 
making social adjustments. 

The satisfactions and contentment that j>ersons get from 
social participation are shown by the fact that without the 
presence of others, they, wdth certain relatively few and 
explicable exceptions, become restless, uncomfortable, un- 
happy, and begin to seek contentment in the company of 
others of their kind. Man’s earliest satisfactions and com- 
forts are brought about by the presence of others, and he 
continues in his desire for sympathetic contacts. His first 
exj>eriences, ordinarily, are in a family group; he then enters 
the nursery school, kindergarten, elementary and secondary 
schools, and perhaps college. He becomes a member of a 
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gang, and later of labor, social, religious, and professional 
groups. Thus, the presence of others becomes essential to 
contentment and to his fullest functioning. In groups, both 
society and the individual benefit because through wide 
co-operation the individual attains means for maximal func- 
tioning; and he is able to perceive this fact. All individuals 
except the lowest of mental defectives are able to apprehend 
emotionally or intellectually the significance and values of 
group structures and group participation, and they are able 
usually to adjust within the social structure. This is the po- 
tentiality for social beliavior. 

Our previous discussion of nature and nurture, matura- 
tion and learning, applies here. It would be pointless to 
argue the question of whether man's social behavior is a 
matter of either heredity or environment. Such behavior is 
obviously and demonstrably dejjendent in part ujxm the en- 
\ironment in which the individual develops and upon the 
stage of his development. And there must be some basis or 
bases, however complex, in the nature of man to account for 
his universal socialization; for otherwise the motle of living 
developed by him would have been solitary rather than 
communal. 

Development of Social Behavior. Only within relatively 
recent years has the growth of social behavior been carefully 
studied from infancy, the principal findings being the fol- 
lowing. Contact between two children is established be- 
ginning in the second half-year of life. During approxi- 
mately the first five months, infants are apparently unaware 
of each other w'hen placed near each oUier. But at about six 
months the normal child begins actively to look around him 
and actively to attract another infant’s attention. He initi- 
ates contacts not only when he needs help but in simple play 
situations. However, during the first three years of life, 
social behavior, if it may be called that, is limited to groups 
of only two, for it appears that the very young child is 
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unable to maintain relationships with more than one other 
individual at a time. 

In the nursery school, we find the size of the groups in- 
creasing with age. group formations being spontaneous. 
Completely isolated behavior is very rare, and by the age of 
seven years there are no children svho are entirely isolated 
in their activities. In fact, observers in the nursery school 
report that children often respond strongly and emotionally 
against exclusion from a group. Not only i.s there progres- 
sive development of social groups in the nursery school, but 
children attending them manifest more rapidly and more 
fully those traits which are regarded as having social merit, 
such as initiative, cheerfulness, orderliness, sympathy, cu:.'' 

In the first grade of school— that is, between six and seven 
years of age— groups enlarge still more, although the class 
does not yet act as a whole. A number of groups form within 
the classroom. But by the time children have reached the 
fifth grade— the average age Ireing ten to eleven years- it is 
obvious that the group often does act as a whole. It has 
been observed, also, that l>etw'een the ages of eight and ten 
boys often form groups that have names, organization, and 
purpose. Finally, in adolescence the “gang" is a common 
occurrence and seems to Iw a transitional need of the adoles- 
cent.’* 

The obvious conclusion to be drawn from this brief sketch 
of the development of social behavior from infancy to adoles- 
cence is that the individual gradually becomes aware of the 
community or groups in which he develops. His awareness 
of and participation in the groups depend in part upon the 
degree in which he is able actually to exjierience relation- 
ships with members of the groups. And it should be one 
of the primary concerns of early education to provide situa- 
tions favorable to the development of these relationships. 

rr Walsh, M. E., "The Rdatton oC Nursery School Training to the De- 
svlopmcnt of Certain Personality Traits," Child Development, vol. a, 1931, 
PP- 7 «- 9 - 

»• Thrasher, F., The Cavg, Chicago. University of Chicago Press, 1919. 
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It is to be noted, also, that group participation develops dur- 
ing infancy and the nursery school period, and that it starts 
as an active and spontaneous process of behavior. 

Leadership. In our society and in practically all others, 
there are the leaders and the led. But these are not two 
entirely different kinds ^)f persons. The chosen or emergent 
leader, in a situation not complicated by artificialities and 
irrelevancies, has in greater amount what others in the group 
have and want themselves. In other words, a leader has the 
sanction of the group ami is in a scn.se a product of the 
group. Contrariwise, a child who is “(picer” or "different” 
is often reduced to the norm: or he may l>e driven into iso- 
lation where his “quecrness" is accentuated and his separa- 
tion from the grotip becomes more pronounced. 

There are, in adult life, notable exceptions where indi- 
viduals have in one way or another seized and held control 
by force. But this is not leadership; it is coercion; and if it 
endures, it does so either by continued threat of force or 
because it has becotne accepted and sanctioned. In the latter 
case it has become leadership because authority and direction 
have not simply l)een superimposed but eventually have 
been made an organit' part of the total group. 

Observers of the smial Izehavior of children and adoles- 
cents note that their leaders are characterized by initiative, 
ability to organize, and conformity with the substantial tend- 
encies of their groups. The leader is able to recognize and 
direct the main tendencies of the group, while each of the 
led has his functions to j)erform and his role to play. More 
than that, in adolescents the leader satisfies certain needs of 
his followers; he somehow embodies the ideals of his fol- 
lowers. This gives the followers a vicarious sort of satis- 
faction; what has been called projection. These observa- 
tions in regard to the traits of leaders help to explain what is 
meant by saying that a leader is sanctioned by and is a prod- 
uct of the group. His development and emergence are con- 
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sonant with the general nature of the social group in which 
he functions.” 

The essential congruity between the leader and the led is 
strikingly illustrated by the case of a brilliant nine-year-old 
boy (having an intelligence quotient of 190) who was prac- 
tically isolated from tiu* group activities of the otlier chil- 
dren in his school grade, the fifth. He was in the class but 
not 0/ it. He held no position of leadership in his own 
group because he was too far removed from the rest of the 
class to be understood by them or to establish sympathetic 
contact xvith them. Later he was transferred to a special 
class of superior children w-hose average intelligence quotient 
was 164. 'Within a year he had established himself among 
his new scluxil mates as an individual of capacitv. prestige, 
and leadership. The memfiers of the new group were much 
closer to him in intelligence, interests, and sympathies. He 
was able, therefore, to manifest his potential qualities of 
leadership in the superior group.*®^ 

The principle that the development of individuality in a 
social group must be consonant with the character of the 
group generally holds no less for adults than for children and 
adolescents. The development of a scientist would be diffi- 
cult, if not inqxjssible, in a society which regards his doc- 
trines as heretical: the inventor and his inventions arc, to a 
degree, the product of the society in which he lives; a physi- 
cian would be regarded wath suspicion— if tolerated at all— 

i»In one respect, many so-cal)ed “great” leaders among adulu sometimes 
differ from children's leaders. While conforming witli the suhsuntial tend- 
encies of their group, they may use their conformity and leadership to 
modify those tendencies. This means educating the group to new values, or 
enabling the group to make explicit iich' values already implicit in its be- 
havior. When these values become explicit, the leader still conforms to the 
group, but it is really a changed group. Among adults, leadership cannot 
be imposed from without with non-cemformity any more tlian it can among 
children. The adult leader induces the group to desire wliat he desires. 
Thus the “great" adult leader plays a dynamic r6le in shaping the tendencies 
of the group by initially conforming to the group but then by changing it. 

M Hoilingworth, L.. $., Gifted Children; Their Nature and Nurture, New 
York, Macmillan, 1929. pp. 132-53. 
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in certain primitive societies. The strutting, dramatic mili- 
tarist is glorified in one society and laughed out of counte- 
nance in another. Thus, a man may rise above the mass pf 
his social group to the extent that his capacities permit and 
are permitted to develop, his social development being a con- 
tinuous process from earliest childhood.-* 

^otiyes and jneentives. ^Ve distinguish between the 
motives of behavior and the inc;e^n lives. The former are the 
basic d eterminants of beh avior: the latter are the immediate 
fa ctors in the environmen t, the ac:hie v;ement o f wh ich wdll 
satisfy^ the nmtu'Q. l^r instance, imeniives inclu^ food, 
water, punishnient, reward, praise, rcpnx>fj a matCj, etc. 

There have been numerous studies— with children, adoles- 
cents, and atlults as subjects— designed to levcal the relative 
inlluenccs of different sorts of incentives upon performance. 
It would be a mistake to regard each of the special incentives, 
used in the experituents, as revealing a separate "tendency” 
in human nature. These incentives must be regarded as the 
means employed tor satisfying one or more of the basic mo- 
tives. Wc shall present brief descriptions of a few kinds of 
exj)eriments to illustrate this point. 

The effect of the competitive and non-competitive atti- 
tudes upon the cjuality and amount of work has been judged 
by comparing two groups, in one of which the members are 
instructed to compete with one another, whereas in the 
other the members do not receive any such stimulus. The 
results showed that every subject did much more work in 
the competitive situation than in the non-competitive. But 
the quality of the work w'as distinctly poorer under competi- 
tion than under non-competition,=* This experiment showed 
that the attitude adopted in performance is supplied by the 

*c For deiaiicd compilation of studies of the K'^wth of cliildren’S and 
adolescents' social behavior, see Biihler. C., "'rhe Social Behavior of QlO- 
dren," chap. 9 in >4 Handbook of Child Psychology (C, Murchison, ed.), 
Worcester. Mass., Clark University Pres.^, 1935. 

2* W'hittciuore, I. C.. "I hc Influence of C.:ompciiiiun on Performance. An 
F.xperimenial Study,” Journal of Abmtrtnal and Social Psychology, xel. 19, 
1924, pp. 256 55. 
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environment. If quality atone were emphasized the results 
would have been different. Fundamentally, however, the 
motive employed here was the desire for recognition and 
approbation, to l>e achieved by superiority in quantity or 
quality, as determined by the standards of the situation. 

The effectiveness of rivalry as an incentive has often been 
tested in the classroom. In one of these ex|)eriinents.'* the 
effect of rivalry was tested with respect to learning arithmetic, 
the classroom having lK“en divided into groups that compete<i 
with each other. .Vfter each pericKl of competition, the 
names of the winners were read, with apparent approbation, 
and each child rose as his name was called. Further, the ex- 
perimenter showed on the black.l)oard the relative perform- 
ances of the winning and losing groups, emphasizing the de- 
gree of superiority of the former aj)d urging the latter to 
overtake them. As might be expected, of course, the rivalry 
created betw’een groups and individuals within the compet- 
ing classroom was effective in producing significant gain.s 
over the performance of an equivalent class whose members 
learned their arithmetic in the usual routine fa.shion, with- 
out added incentives of any sort. But it was not the rivalry 
per se that caused the gains: it was the obvious and emphatic 
social recognition and sanction that the winners received. 
The question of what incentives shall be employed is a 
matter of values supplied by the environment, as this experi- 
ment so clearly demonstrates. 

Praise and reproof, although not entirely distinct from 
rivalry and competition, can be and have been studied inde- 
pendently.^'* The technique is practically the same in all 
studies: some individuals or groups are praised for their 
performances, others are reproved, and still others are neither 

n Hurlock, E. B., "The Use of Group Rivalry as an Incentive," Journal 
of Abnormal and Social Psychology, vol. m. 1987, pp. 278-90. 

s« See, for example, Cates, G. S.. and Risslaiid, L. Q., “The Effect of £n- 
fioungement and of Discouragement upon Performance," Journal of Educa- 
tional Psychology, vol. «4. 19x3, pp. 21-26: Hurlock, E. B.. The Value of 
Praise and Reproof as Incentives for Children, Archives of Psychology, no. 71, 
» 9 * 4 - 
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praised nor reproved. The results, in general, are in agree- 
ment. Both praise and reproof are effective in improving 
performance, although reproof can be detrimental if carried 
too far. The group treated with indifference made gains— 
attributable to the normal effects of practice and learning 
—which were significantly smaller than those of the other 
two groups. 

Again we see the relationship of these incentives to social 
approbation and disapprobation. In this connection, it is 
significant that reproof was relatively more effective with 
bright children who, through being reproved, lost caste; 
whereas with dull children praise was relatively more effec- 
tive. for through fretjuent adverse criticism in the past, re- 
proof had lost some of its potency for them, and praise was 
an evidence of their improved social status. 

In our culture, for the greatest part, recognition and ap- 
probation are evidenced in the form of rewards and punish- 
ments, which are two sides of the same thing. The school 
presents a simple illustration. .\s Lewin points out, 

A gfKxl mark has the thaiacter of a reward, a bad one that of 
punishment, and the total situation is such that one or the other 
necessarily (x;turs. When the child is faced with an unpleasant 
school task which will lie graded, the tendency to solve the prob- 
lem as well as possible derives both from the negative [force] of 
a bad mark and from the jwsitive [force] of a good one.=® 

This principle is equally valid in tasks outside the school, 
for both children and adults are stimulated by incentives 
which operate as the means of evoking and satisfying the 
basic motives to behavior. However, specific rewards and 
punishments imposed in certain groups are not to be re- 
garded as "natural.” If an activity in itself possesses suffi- 
cient attraction, artificial rew'ards and punishments are not 
essential; for the motives of curiosity and recognition can be 
satisfied by the doing of the thing and the approbation that 

» Lewin, K., A DymmU Theory of Penomlity, New York, McGraw-Hill. 
>935> PP- >97'5S: six* ctup- 4- 



^^ffOMGlNAL^EHAVIOR AND MOTIVATION 

l^follows: ,, A situc^n involving artificially attached rewards 

\ahd pui^hineti^^hould be distinguished from an interest 
l^ich has de'vehilped in tlie activity or thing itself. 

Hil^ il lgd Hjf ortvgK. It rarely happens that a situation elicit- 
ing behavior involves only one motive, except perhaps in 
earliest infancy, when the human organism spends by far the 
major portion of its day in sleep unless it is feeding. But, as 
already pointed out, feeding very soon is overlaid with social 
relationships. The young child in the exercise of its curios- 
ity has his social contacts also; and we soon find him seeking 
approbation, and in some instances assuming leadership. An 
adolescent's or adult's efforts to achieve social approbation 
may also have their sex concomitants. The adult, in the 
practice of his vocation, may be satisfying the hunger motive; 
but his work may be relevant to curiosity, sex, and social 
recognition, each motive participating in various degrees of 
imporunce, depending upon the individual. The child par- 
ticipates in school work sometimes because he is interested 
in the activity itself— curiosity: at other limes because of 
promise of reward or threat of punishment, which are means 
of social approval or disapproval. The tollege student who 
has no interest in his studies often work.s hard at them be- 
cause failure brings condemnation, or because they are neces- 
sary intermediate stages in his progress totvard a vocation 
which will enable him to satisfy the motives of hunger, thirst, 
and sex, and which will give him prestige. In appraising 
and interpreting the behavior of anyone, therefore, it is 
essential to know all the individual and social forces that 
have been at work. 


Reflexes. Thus far our discussion of human activity has 
been restricted to behavior potentialities and motives which 
are significant in human development. But there is still 
another category which must be mentioned; namely, reflexes. 
These, however, we shall only characterize and mention very 
briefly, because, relatively, they are not significant in the 
growth of human behavior, although they are important 
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experience will be recalled at once. An experience of dis- 
gust will demonstrate clearly that in this emotion at least 
there is a disturbance of the processes of digestion. The 
disgust not only checks all appetite but may so upset diges- 
tion as to result in regurgitation. A little observation and 
reflection will demonstrate that fear is also assoriate|^U^B^^|^ 
digestive disturbances. W^en one is frightened ‘ 

loss of appetite, and if one tries to eat under siUi) efrcuni- 
stanccs, whatever is eaten does not digest well. ' - 

ilut in this general reflection upon the nature nf an em6r 
tional reaction it is important to observe that th^quiescent 
feelings, the happy and contented states, are charact 
quite different forms of the bodily functions from those 
tioned above. When one is happy and content, digestion 
goes on easily, appetite comes nonnally, and one thinks best, 
studies best, in such a state of feeling or emotion. 

The Physiological Accompaniment. In the above intro- 
duction an intimate relationship between feeling and emo- 
tion and the general pattern of physiological activity within 
the body was noted. Now it is wise to examine this physio- 
logical relationship more closely. Fortunately much experi- 
mental work on this subject has been done in the p>ast thirty 
years. We have as a consequence much reliable information. 
First of all it must be understood tliat these bodily condi- 
tions or states are associated with the functioning of a special 
division of the nervous system of the body. This is known 
as the autonomic nervous system. While it is not to be 
thought of as separate from the central nervous system, as 
was believed and taught some years ago, there are sufficient 
differences in its general structure and functioning to justify 
its isolation for special consideration. In addition to the 
nerves from the central nervous system which convey excita- 
tions to the. striped muscles and the secretory glands of the 
body^ there are yet other nerves which convey excitations to 
ganglia (nerve centers) lying outside of the brain and the 
cord. Of these there are many, and from these ganglia, 
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many of which lie near and just in front of the spinal column, 
there is a vast spread of excitation to large areas of the un- 
striped muscles in the walls of the internal organs of the 
body, and to the ductless glands. It is this group of nerves 
and their spreading extensions with which we are concerned 
in the special study of emotions and which constitute what 
has been referred to already as the autonomic nervous system. 

Of this autonomic system it is convenient to observe two 
divisions, the sympathetic and the parasympathetic.^ The 
sympathetic is composed of those nerves of the autonomic 
system which are associated with the central portion of the 
cor^ The term sympathetic is unfortunate but is retained 
because of its historical association. There is nothing essen- 
tially ‘‘sympathetic ” about tliis division and its functioning. 
The parasympathetic is composed of those portions of the 
autonomic system associated with the cerebro spinal system 
(brain and spinal cord) by connections above the cervical 
and below the lumbar enlargements. 

Activity of the parasympathetic division results in holding 
down heart action to a healthy economical rate, in stimulat- 
ing the activity of the alimentary' canal (adequate flow of 
saliva and other juices of digestion, movements of the walls 
of the stomach and intestines, processes of elimination of 
waste products), and an ample distribution of the blood to 
the internal organs. Such a condition of the body is associ- 
ated with pleasant, comfortable, quiescent, peaceful, and con- 
tented feelings and emotions. It includes the kind of feel- 
ings one has when all bills are paid and there is a little left 
over for pleasures to come, or tvhen one has achieved satis- 
factorily and there is nothing to worry about. That there 
may be many varieties of these comfortable states must be 
obvious, but they all have these same general characteristics 
of comfortableness and quiescence. 

1 Many authorities present three divisions, the cranial, the sympathetic 
and the sacial. But as the functions of the cranial and the sacral are associ- 
ated and are both inhibited by the activity of the sympathetic division it 
seems wiser here to present the autonomic as c om posed of two divisions. 
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The effects of activation of the sympathetic division are 
quite different. By and large the effects of this division are 
the exact opposite of the physiological and psychological 
effects of activation of the parasympathetic division. Of 
effects noted there are increased heart action, shortened 
breathing, checking of the activities of the alimentary canal 
(dryness of the mouth, decreased flow of juices of digestion, 
partial or complete cessation of the muscular activity of the 
walls of the stomach and intestines), larger distribution of 
the blood to the periphery of the body (arms and legs espe- 
cially), reduced activity of processes of elimination (with a 
few exceptions not well understood), increase in the sugar 
content of the blood and such changes in the chemical con- 
tent of the blood as will make it coagulate more readily, 
change in the electrical conductivity through the skin, and 
some change more vague which results in the cancellation of 
the feelings of fatigue. These changes, it should be observed, 
prepare the body as a whole for violent activity. The blood 
is prepared to stop bleeding should wounds occur; is supplied 
with an increased amount of sugar (fuel for the body fires); 
and is distributed in increased quantities to the great muscles 
of the body and limbs. The internal activities are tenij)o- 
rarily stopped, and the individual provided with a false feel- 
ing of power through tlie cancellation of fatigue sensations. 
These are the physical conditions which accompany intense 
fear, great pain, and anger or rage. In all of these emotional 
states man as an animal is prepared for the activities of de- 
fense or escapte. That the conventions of culture often pre- 
vent the violence of attack or escape and leave the body pre- 
pared but unsatisfied creates one very serious problem in the 
adaptation of the human organism to the ways of modern 
man. Here one may find the explanation of the relief 
achieved by some men who when very angry actually saw 
wood or do some other intense physical activity as a means 
of working off this preparation of the body for action. The 
emotions associated with the activity of tlie sympathetic divi- 
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sion are often wisely referred to as the emergency emotions.^ 

Instances in everyday life of the appearance of these physio- 
logical factors in feelings and emotions are easily discovered. 
The inexperienced platform speaker is likely to have a touch 
of stage-fright, which as we now know checks the activities 
of the alimentary canal, and we see him in consequence suf- 
fering dryness of the throat. The trained and experienced 
speaker would never think of losing the attention of his audi- 
ence by stopping to drink, and for him it is not necessary 
becau.se his salivary glands are working freely. Sometimes 
when traveling it becomes necessary to patronize an unat- 
tractive restaurant or lunch counter. When doing so one is 
likely to discover that his disgust .serves quite as well as the 
meal to check the appetite or the desire to eat. The disgust 
checks the activity of the alimentary canal and along with it 
the desire for food. 

The effects of these emergency emotions upon sleep pre- 
sent other gcKKl examples of such emotional disturbance. A 
spell of anger prevents one from going to sleep readily. Like- 
wise, fear will prevent sleep. If one is frightened in the 
night by sounds, as of a burglar, or the smell of smoke which 
might rise w'ilhin the house, it is difficult to get to sleep 
again. The sleep reaction is a.ssociated with comfortableness 
and cjuiescence of Ixxly, that very pattern of functions which 
is asscx:iaied with the parasympathetic division of the auto- 
nomic system. When this is checked or overruled by tlte 

2 Early in il»c history of modern psychology (1884) a famous American 
psychologist, William James, and a Danish physiologist, Karl Lange, proposed 
the theory that an emotion was the clfcci upon consciousness of the physical 
effects following the perception of an emotion-arousing situation. This 
l>ecame known as the jamcs-ljinge theory and appears prominently in most 
presentations of the psychology of emotion. That theory was, however, pro- 
posed at a lime when psychological thinking was very different from what 
it is today and when there was almost no systematic knowledge of the physi- 
ology of the emotions. In order to appreciate that theory projwly, it is 
necessary to reconstruct quite thoroughly the amount and limitations of 
knowledge of that day. Such a reconstruction, or historical excursion, has 
no proper place here. Consequently it seems better to leave the discussion 
of the james-Lange theory to some time and place when the reader has 
opportunity for the additional reading necessary. 
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activities of the sympathetic division, sleep becomes for the 
time being impossible. Many functional insomnias have 
been checked by changing the habits of thought so that the 
person so troubled retires with a peaceful state of mind; in 
other words, with the parasympathetic division dominant. 

One other physiological item concerning the nature of 
emotional behavior is of use to the psychologist. This con- 
cents the place and function of the thalami (see Fig. 8, p. 
140) in the lower part of the brain, and the physiological 
patterns associated with the emotions. It apjtears that centers 
in these thalami are the {X)ints from which excitations go out 
to produce the many changes in heart action, breathing, 
muscular tension, distribution of blood, glandular activity 
^d so on involved so importantly in the emotional experi- 
ence. In the early years of life these thalamic centers are 
easily aroused and subject to little if any control from any 
Other source. If food is refu.sed, if a pin is stuck into the 
iniani, or if some feaT-arousing object appears, the result is 
the tree exevtatvotr of the emotion centers in the thalami 
and the appropriate excitement of the physiological features 
•we know as characteristic of emotion. F.motional control 
must then be found in terms of some development and or- 
ganization which will control these emotion centers. 

Such control is found through the development of the 
cortex of the brain and of cortical organization which reaches 
down and governs the centers for emotion. The well-devel- 
oped adult manifests a very different sort of emotional reac- 
tion from that of the child. His emotions are not so easily 
aroused and when they are aroused they are seldom aroused 
to the full. There is a grading effect upon emotional re- 
sponses. This means that emotional behavior is practically 
always subject to some degree of control, so that anger, for 
example, rarely rises to the full or that fear seldom develops 
into an engulfing terror as otherwise might be the case. 

Whatever weakens the organization within or the actual 
functioning of the cerebral cortex weakens this emotional 
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control. When cortical control is reduced, then the thalamic 
centers for emotional response behave again much as they 
did in childhood. This weakening of control can be ob- 
served in persons who are badly fatigued. They are much 
more irritable and far less able to control themselves. A 
long illness may produce this condition as well as tiresome 
labor. Drugs may do tlie same thing. Any drug which tends 
to depress cortical functioning will release the cortical con- 
trol over the lower centers with the consequent emotional 
l>ehavior which is more childlike. A conspicuous example 
of this is the effect of alcohol. The person who is mildly 
intoxicated is notorious for his tendency to be sentimental. 
He will cry easily, proclaim his affection to all the wbrldL» or 
be as easily aroused to anger, all because of the weakttHi^ 
control. 

There are in these facts both hygienic and educational sig- 
nificances. Obviously it is good hygiene to maintain a degree « 
of rest and freedom from drug effects so iltat emotional con- 
trol can be maintained. Educationally it mvist be recognized 
that the changes from infancy up to maturity include the 
development of cortical organization and the connections to 
the thalamus which bring the control needed by the adult. 
The child has better control than the infant, the youth bet- 
ter control than tlie child, and the adult normally still better 
control than the youth. This control is apparently attained 
by very small degrees. The child learning to take his turn 
on the playground slide and not to get mad at die others 
who take their turn ahead of him is acquiring inhibition 
and control. In learning to play team games and to suppress 
the desire to show-off as an individual star he is learning to 
control feelings and emotions. Much of this is doubtless 
related to the practices of inhibition of those in the envirtm- 
ment. The child growing up with a mother who does not 
seek to control and gives way to temper tantrums is very 
likely to give way to emotional tendencies likewise. It is 
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desirable that efforts to control be encouraged and approved. 
Here is one of the values in discipline. 

To a considerable extent, emotional control depends upon 
the nature of the interpretations accruing in any given indi- 
vidual to any given situation. The person who perceives an 
eclipse of the sun as something fearsome will ex})erience fear; 
the person who perceives berries in the woods as hannless 
will eat them fearlessly, whatever their actual chemical con- 
tent may be. Changes of interpretation produce changes in 
the emotional reaction. The victim of a fake hold-up ar- 
ranged as a practical joke will at first be afraid because he 
perceives it as genuine. But if in the course of the prank 
he perceives the voices of friends from behind the masks of 
the pretending robbers he will change his interpretation and 
his emotional reaction will change accordingly. Changes of 
emotional res|Kinsc to a given object or situation may be 
changed by changing the interpretation which accrues to the 
perception. 

Origin of Likes and Dislikes. How feelings and emotions 
come into being is a question every psychologist would like 
to have answered, jwrtly in order to fill a gap in his knowl- 
edge but also l>ecau.se if their origin were fully known it 
might be much more pos.sibIc to plan educational pro- 
grams which would develop the kind of emotional res|)onses 
thought to be tlie most desirable. But tlie question is not 
easy to answer. 

Certainly some likes and dislikes are acquired. Every per- 
son can recall the experience of learning to like some par- 
ticular food because it seemed wise to do so for social pur- 
{>oses. And many can recall something w'hich w^as formerly 
much liked for which there is little liking now. Certain 
games are liked for a time and later disliked. Certain popu- 
lar musical compositions are liked very greatly for a period 
and then disliked. Thus it seems clear that likes and dis- 
likes may vary from one to the other, and even back again. 
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But are there any native dislikes and any native likes? It 
would seem as though there must be. 

The infant manifests what looks like the behavior we 
manifest when we experience pleasantness and unpleasant- 
ness. Infants very early respond in a rejecting manner when 
given a bitter solution and in a manner which we call pleas- 
antness when given something sweet.* Perhaps the infants 
earliest reactions are merely excitement, but the differences 
between accepting and rejecting responses appear very early. 
These seem to be examples of pleasantness and unpleasant- 
ness. How many such native likes and dislikes would appear 
if there were no environmental influence we do not know 
because exfK'iience in this world quickly influences the 
course of esuiblishment of what the individual child will like 
or dislike. 

Origin of Emotions. The beginnings of emotional life 
in the infant are closely tied up with the beginnings of the 
simpler prcKesses of liking and disliking just discussed. But 
emotion is c<jmmonly thought of a.s more complicated than 
the simple like and dislike. Some years ago there was a care- 
ful effort made to discover what w'ere the primitive emotions. 
This was done by John B. Watson * and his associates and it 
indicated that probably the first emotions to appear were 
fear, anger or rage, and affection. For a long time diese were 
accepted as the beginnings of emotion, as the primitive forms. 
Out of these all other emotional experience was supposed 
to be developed by conditioning and modification in one 
direction or another. Then it was demonstrated * that adults 
arc quite incapable of judging emotion in infants. Conse- 
quently we are not at all sure that the persons who partici- 
pated in those famous studies of Watson were able to report 

> Pratt, K. C., Nelnon, A. K., am) Sun. K. H., The Behavior of the New- 
born Infant, Columbus, Ohio Slate University Press, 1930, 

* Watson, J. B.. and R. R., “Studies in Infant Behavior,” Scientific Monthly, 
igti, 13. 493-5>5- 

• Sherman, M., Process of Human Behavior, New York, Norton, 1919. 
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arcurately the emotions which the babies they studied actu* 
ally experienced. 

It is the tendency now to think that emotions bcjipn as a 
vague general excitement within tlte baby which might be 
termed excitement or emotion but wiiicli could not be de- 
scribed as any particular form of emotion. The special forms 
of emotion develop later as a consequence of training and 
the development of sucli perceptions as have an effect u|x)n 
emotional beha\ior. Perhaps there is an intrinsic tendency 
toward the development of certain emotional jiatterns but 
even that is quickly influenced by experience. The first form 
of reaction of an emotional nature might be described as 
excitement. Then tomtts what might be termed a pleasur- 
able sort of excitement or delight and an unpleasurable sort 
of excitement or distress. The first of thc.se will later lie 
progiessively difl'erentiated into elation and joy and affet:- 
tion. The latter tvill subsequently be differentiated into 
anger and disgust and fear.” 

All of this comes of course very early in the life of the 
infant. By the time of entering school the general forms of 
emotion must be very well established. After that it is a 
matter of what shall be feared and what shall not, what shall 
arouse anger and what shall not, and so on. It is a matter 
of training in jicrceptions. .\nd this is important. What a 
man hates and fights against and what a man loves and fights 
for lies behind mo.st of contempiorary social problems. 

Emotion as a Disturber. Kmotion is often descriljed as a 
stirred-up state of the organism and to a certain extent tliis 
is true. It is true of certain emotions and it is also true that 
such a stirred-up condition is not the best condition for regu- 

*Brid{^, K. M. B., "Emotional Dwoiopment in Early Infancy," Child 
Development. 195*. $, S*4-34>- 

Coodenough, F. L., "'I'hc Expression of Emotions in Infancy,” Child De- 
velopment, iggi, 2, 96-101. 

Blatz, W. £., and Millichamp, D. A., T/ie Dexmlopmenl of Emotion in the 
infant, Univ. of Toronto studies; Child development series, no. 4, 1995. 

Sherman, M., "The Differentiation of Emotiuiiai Responses in Infants,” 
Journal of Comparative Psychology, 19*7, 7, f65-*66, 355-351; igaS, 8, 385-394. 
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lar work nor for thoughtful adjmtive response. When one 
is frightened, it is impossible to settle down quietly to regu- 
lar work; nor is one able to settle down to regular work 
when very angry. The person in such states is so stirred-up 
that he is unable to think of anything except tlte matter 
which has aroused the emotion. And he does not tliink 
about that very clearly. Even the l>est-developcd persons 
are likely to do queer things in a state of great emotion. 
That they often forget and are prone to impulsive actions is 
a matter of common observation. Anyone who has been 
through the experience of stage-fright knows very well the 
forgetting effect of emergency emotion. Persons who are 
very anxious for the welfare of a relative seriously ill often 
walk the n<x>r in profound agitation unable to do anything 
worth while and likewise unable to remain quiet. It should 
be recalled here that the physiological clianges in the body 
in such an emotion prepare the body for great physical activ- 
ity and not for quietude. 

It is probable also that the disagreeable emotions interfere 
with the setting process from any impression. There is some 
truth in the statement that we tend to forget the disagree- 
able. On this there has been much experimental work, not 
always with the same conclusion.s; but the trend of the 
results indicate that probably w'c do not recall the disagree- 
able quite as well as the agreeable. Nevertheless, as everyone 
knows, there are many experiences in life of a highly dis- 
agreeable nature which we would like to forget, would be 
glad to forget, but are unable to do so. The experimental 
studies have usually been made with things and experiences 
which arc but mildly disagreeable and not the very disagree- 
able ex|x*riences of everyday life. With tlic latter the results 
might be to some extent different. We may tend to forget 
the disagreeable unless the emotion is too intense: then it 
may be difiicult to forget. 

Emotion as Aid. In the above presentation the emphasis 
was upon those emotions which are associated with the sym- 
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pathetic division of the autonomic system and associated 
functions. Here we are concerned with the emotional states, 
of a milder nature and less disturbing, which arc associated 
with tlie parasympathetic division of the autonomic system. 
The quiet, comfortable, joyful states are conducive to regu- 
lar work. When a person is feeling contented and happy, he 
is able to apply himself regularly to the wtnk before him. 
There is nothing to distract the attention atul everytl\ing to 
make regular work attractive. This is true within certain 
limits only, however; but if the agreeable state becomes too 
intense then again the emotion becomes a disturber. If one 
is highly joyous over a victory, or some great opportunity 
which has come, there is no likelihood of one settling down 
in such a state to regular work. One is in sucit a state t(K> 
excited, although it may be agreeable excitement. 

As was mentioned above the effect of agreeable states ujxm 
memory is favorable. That which is experienced agreeably 
has a somewhat better possibility of subsecpient recall. The 
experimental studies here have been numerous and generally 
with about the same results, although the balance in favor 
is not very great.’ 

Distorted Emotional Reactions. Many instances may be 
observed in which the emotional reaction to a situation is 
either far ttx) intense or quite inappropriate. This pertains 
especially to fear. Persons will occasionally be met who have 
a fear of snakes out of all proportion to the actual danger. 
Some have such a fear of being in a closed place; others have 
a comparable fear of open places, such as the prospect of 
crossing an open street. These are known as phobias. And 
then, too, there are many insunces of special objects which 
ordinarily do not arouse fear at all which in ceruin indi- 
viduals stir a morbidly intense fear. One has a morbid fear 

7 Barrett, D. M., "Memory in Relation lo Hedonic Tone." Archives of 
Psychology, 1938. no. aa). (Thi* conuim also a good summary of the litera- 
ture and a good bihliography.) 
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of railroad trains; another of knives; another of the prospect 
of crossing any bridge no matter how large and secure. 

Sometimes it is anger which gets out of control and reacts 
too intensely. In such cases one may see a person fly into a 
rage over some little thing which would not ordinarily cause 
a person anything more than a little irritation or perhaps 
w'ould not in most people cause even that. Sometimes these 
rages arc expressed in a peculiarly futile manner of pound- 
ing the floor and streaming. Then they are popularly re- 
ferred to as tantrums. 

.All this seems very childish and there is probably' in all 
of this some hang-over of childish ways of responding. Some 
of these morbid fears are doubtless the retention into matu- 
rity of childish reactions: although the adult so afflicted may 
not be able to recall the childhood experience which started 
them. In the anger or tantrum cases tliere seems to be more 
certainly the rcteittion into maturity of childish responses. 
•As a child the jXTsou ntay have been able to get what he 
wanted by the tatitnun; and now as an adult, even though he 
may be ashamed ol it, the same reaction takes place when- 
ever desires arc thwarted. The normal development of the 
cortex into a controlling organization does not function in 
the.se t;ases. Probably tliere is much the ordinary sort of 
cortical development but this particular form of response has 
been allowed to continue quite apart, or almost apart, from 
the whole organization. If the effort had been made early 
and at the proper time, the temper tantrums could doubtless 
have been checked as they are in most normal persons. So 
also with the morbid fears. The morbid fear of lieing left 
in a room with a door closed, the fear of closed places men- 
tioned above, may date back to being placed alone in the 
dark in a locked closet perhaps as a punishment for some 
wrong doing. It may date back to something wrorse than 
that even. Instances are known of children actually being 
caught in a cave or other dark place unable to escape by 
themselves and this experience leaving behind a life long 
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morbid fear of being in a closed place. Careful training at 
the time so that a full understanding of the situation be 
achieved, and an ample effort made to develop confidence 
when in a dark and closed place by working up to it little by 
little, would probably prevent the life long phobia. But 
such things are usually not done. If a person has as a child 
such frightening experiences die usual treatment is to avoid 
all thought or mention of the thing for as long as jxissible. 
Thus much organization is allowed to take place and the fear 
reaction to closed places is allowed to stand isolated and 
ready for re-arousal whenever the proper circumstances occur. 

Sometimes, rather often in fact, the person who has the 
phobia has no knowledge of its origin. The circumstances 
erf the first fear are now completely forgotten. But there 
must have been a first time and the impressions made by that 
first time are obviously still effective. There is thus some- 
thing between the perception of the object or the situation 
and the reaction which stimulates this fear. The same may 
be true of the abnormal anger in the temper tantrum, al- 
though in such ca.ses there is a greater likeliluxid that it is a 
simple reaction of a childish type taking place apart from 
the general personality organization. When the fear is .so 
determined by the remnants of some forgotten experience 
these remnants are known as a complex. When the fear 
occurs in response to the presence of something which would 
ordinarily never arouse fear, dren it is much easier to sec 
that there must be apart from consciousness something, the 
remnants of some forgotten experience probably, which is 
stimuladng the inappropriate fear reaction. If the nature of 
that complex were known it might be possible to recall it all 
and re-educate the person much as should have been done 
when the trouble first arose. 

The Association Reaction Test. One of the methods 
used by clinical psychologists to discover the nature of the 
forgotten experiences which built the complex producing 
the morbid fear reaction is known as the association reaction 
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test. It is built on the principle that whatever stirs emotion 
disturbs the course of thinking. That this principle is ordi- 
narily true anyone can observe for himself. The stoppage 
of thought by stage-fright almost everyone will recall; and 
the disturbance of thought and action by emotional excite- 
ment can <Kcasionally be seen by most readers. Thus, if a 
person is stimulated by the sound of a word which touches 
the complex, some emotion will be aroused and the response 
slightly disturbed. This may happen altliough the f>erson 
subjected to the test may merely perceive the word as anyone 
else would. 

The association reaction test is a long list of words,* usu- 
ally about a hundred, so selected that they will touch on as 
many different aspects and experiences of life as possible. 
Then these are presented one by one, by the experimenter 
pronouncing each carefully to the subject. The subject is 
instructed to respond by speaking the first word which comes 
to mind. The experimenter using a stop-watch makes a rec- 
ord of the rcs|X)nsc word given and of the length of time 
in seconds elapsing lietwcen the stimulus word and the word 
given in response. I hus if there is an emotional disturbance 
aroused by certain words they may be isolated from the rest 
and examined to discover if they give any hint of tlie nature 
of the forgotten material causing the emotional reaction. 

The discovery of those words which indicate emotional 
arousal has become a very complicated task. The mere length 
of time of the reaction is far from being the only f>ossible 
indication of emotional arousal. Sometimes it is the response 
word itself which indicates emotion. If tlie resjxjnse is a 
very peculiar one, tliat is noted. If tlie stimulus word is 
repeated, if some quite irrelevant w'ord as when the subject 
looks about the room and gives in response the name of some 
object present, if the word is apparently misunderstood, al- 
though it had lH.‘en clearly pronounced, or if the response is 
accompanied by obvious signs of emotion, then the conclu- 

• See Conklin, Edmund S., Principief of Abnormal Psychology, chap. XVIII, 
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sion is that in such cases there has been disturbance by emo- 
tion. All such words are brought together and examined 
carefully to discover if jwssible some clue to the probable 
nature of the lost experience which caused the distorted 
emotional reaction. Examination of these by the subject 
himself may help to bring to mind the forgotten memory 
trace. Frequently such methods work very well; but f|uite 
as frequently they fail. Success or failure may dej^end uprm 
the skill of the operator, the actual words u.sed as stimuli, 
and perhaps somewhat ujKjn the nature and age t)f the jK;r- 
son so studied. 

Tests for Guilty Knowledge. Much has been made in 
recent years of the so-called "lying machine." This is merely 
the application t<j the study of criminal cases of what has 
Ijeen presented aljove as the effects of emotion upon human 
responses. VVlien the feeling of guilt is aroused then there 
should be with it the phenomena of the physiological and 
behavior chatiges of an emotion. Sometimes the association 
reaction methotl described alx)ve has Ix^en used. But where 
so used there is added to the general list of words a number 
of words which are known to be assfKiated with the crime 
committed. If the subject of the ex|x*rimeni is guilty, then, 
when such words appear in the list, they should stir a little 
emotion and have some one of the recognized emotional 
effects upon the response. The reaction time for example 
should average much longer for those words which have Iteen 
added because they are associated with the crime than is the 
average reaction time for those other words which are in- 
significant. If the same test were tried on a person who is 
entirely innocent and knew nothing more about the crime 
than any ordinary citizen, all of the words should produce 
about the same sort of reaction.* 

This method is now rarely used because in most instances 

oCrostand, H. R., The Psychological Methods of Word- Association and 
Reaction-Time as Tests of Deception, University of Oref^ii Publications. Ply- 
chologkal Series, 19x9, 1. 
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it is extremely difficult, if not impossible, to find words for 
the significant list which are significant to the person who 
committed the crime and to him only. If an innocent person 
knows all about the crime and is fearful of being wrongfully 
accused, he is likely to respond with emotion to the signifi- 
cant words and thus appear to be guilty when he is not. In 
school cases of stealing this is usually true. The theft is 
talked over and discussed hy many before any serious attempt 
is made to discover llic culprit. By that time too many peo- 
ple know the details to make ^x)ssibie the use of the associa- 
tion reaction test witli any certainty of success. 

The “lie detector” as it is called by the public is ordinarily 
one of several methods for detecting emotional reaction by 
automatically recording the physical accompaniments of the 
emotion aroustvl. It is thus somewhat more delicate and for 
that reason usually more successful than the association reac- 
tion methotl. As has been pointed out al>ove, in an emo- 
tional responst? there is change of heart action, change of 
respiration and change of electrical skin resistance. It is 
these which are customarily used by the "lie detector" tech- 
niques. .Apparatus is made available to record one or more 
of these changes.’" Then the person is asked a number of 
questions which may be answered indifferently, such as name, 
place of birth, and s<i on. After a few such cjuestions a spe- 
cific cjucstion is asked concerning the commission of the 
crime. If the subject is guilty and tells a lie. characteristic 
changes are expected to apjiear in the records of heart action, 
respiration or skin resi.stance, or of all three. With this tech- 
nique, remarkable succe.ss has l>een achieved. Its results are 
not admitted as evidence in court, but they frequently help 
greatly in the discovery of the guilty person, and often when 
confronted hy tlte facts discovered the culprit will confess. 

Complex Emotions, Derived Emotions, Sentiments. Pre- 
viously this presentation has been concerned with some very 

^oWhen more than one of these is used a multiple pen-recording device 
i* lieceiaary, hence the term ‘’polygraph." 
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simple and primitive forms of emotion. But in addition to 
the simple forms of fear and anger and disgust there are in 
adult life many other forms of emotion whicli deserve some 
consideration. Many can be named, \Vc know of many 
esthetic feelings, of moral feelings, of the feeling of lx?long- 
ing to a group or society, resentment, disdain, ecstasy, humor- 
ous feelings, doubt, melancholy and altruistic feelitigs. These 
are but a few of the many which arc commonly sjKjken of. 
The course of their development is not well mapj)ed out but 
that diey are derived by nuxlification from simpler emotions 
is generally believed. In the course of the educational proc- 
ess of cJiildhood and youth the cxj>eriences of life gradually 
modify and combine emotional reactions until these many 
forms are ptossihle. That they are closely related to the na- 
ture of the situations involved is obvious. They cannot be 
divorced from their specific situations. Perception and 
thought have gradually changed a reaction pattern, or re- 
sulted in the combination of parts of two or more. It is 
these which are known as complex or derived emotions. 

That such emotions play a very important part in life 
everyone can recogidze, but of their development and cotttrol 
not so much is known. The feelings in resjxmsc to the vari- 
ous works of art are known and usually enjoyed. To the 
beauty of the sunset and the mormlight landscape must hu- 
man beings respond w'ith feeling, but the feeling is not of 
the primitive form of fear or anger or affection. Something 
has taken place in the course of development to bring about 
new' forms of reaction. The feeling response to music in all 
its forms, to the graphic arts, to the plastic arts, adds much 
to the enjoyment of life. The develojnneni of all of these 
is now recognized as important. That they depend largely 
upon perception and the development of perception is known 
and this fact is to some extent utilized in education. 

Some of the very common forms of emotional experience 
have not yet been mentioned. All of the different forms of 
love have been omitted and so have the hates of life. These 
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can probably be best treated as sentiments, because they 
really involve a numlxjr of other emotions. McDougall “ is 
responsible for this concept. According to his thought love 
is not in itself an emotion but the possibility of many dif- 
ferent emotions being aroused by a single object, the loved 
object. Witliin the cortex and reaching clown to the emo- 
tional levels in the thalamus there are established the con- 
nections already discussed. It is in this organization Mc- 
Doiigall believes will be found the sentiment patterns. Thus 
a sentiment is never a conscious experience. It is merely a 
name for a certain kind of nentous pattern. A loved object 
has aroused in the lover many different emotions. Gradually 
a sentiment is established between the perception of the 
loved object and the various emotional patterns. Love is 
thus thought of as achieved by a gradual development. Loves 
differ in tlie nature of the sentiment and the pattern of emo- 
tions aroused. The love of a man for a girl would thus be 
different front the love of a man for his dog. Likewise all 
the other kinds of lo\e which could be mentioned differ in 
Uie pattern of cmoii<»ns they arouse. 

Hate is also thought of as a sentiment. .\s consequence 
of irritating and annoying exjxniences with some person or 
object a .sentiment becomes established which tends to arouse 
a very different pattern of emotions from that aroused by 
the love seniiineni. Some of these emotions may be the same, 
however, for an cmoti«m may according to this theory be 
aroused by two or ntoic sentiments. There may be many 
different kinds of bate sentiment as there are different kinds 
of love. 

Acquired Emotional Reactions. Many of our emotional 
experiences can best be thought of as acquired responses. 
Many of our fears are of that variety. The child may be 
afraid of a loud noise and never think of any fear in connec- 
tion widi a snake. It ntay never have seen a snake. Then 
one day while in the yard its attention is attracted by a pretty 

n McDougai!, Win., Social Psychology, chap. 5. 



126 FEELINGS AND EMOTIONS 

snake wiggling along through the grass, just at that moment 
the mother also sees the snake and screams. The scream 
arouses fear in the child at the same time as it sees the snake. 
The result may he an acquired response (similar to condi- 
tioned learning) so that subsequently the sight of the snake 
stirs the fear reaction. \'ery likely many other emotional 
responses of life have l)cen established by sut^h means. 

Other examples of it may be found in the experience of 
most persons. The love of home is prol)ably in large part 
the linking of comfortable reactions to the presence of the 
family, tlie old hoti.se, tlie fireplace, and so on. Some persons 
come to feel that they are never quite so comfortable as when 
smoking their old familiar pifK*. Tiiis too can be explained 
in terms of learning or acquisition. Their t omforiable ex- 
periences have taken place so often in asstK'iation with the 
presence and taste of the pipe they become thoroughly linked 
together. 

It is interesting to observe further that many disagreeable 
emotions are aroused by the absence of the familiar stimuli 
to which comfortable responses have been associated. The 
absence of the familiar fireplace, the absence of the familiar 
pipe, or the absence of familiar voices, may leave the person 
in a very uncomfortable state. Stmieiimes this is termed 
homesickness. The constant presc*n<e of unfamiliar stimuli 
results in most persons becoming uncomfortable. S|^cial at- 
tention seems necessary, special efforts to adjust .seem to be 
called for, the person feels that he can never rely upon his 
habits alone, and probably that latter thought is true. He 
could rest comfortably, he could work comfortably, if he 
were in an environment such that his habits would be suf- 
ficient. Without them he is uncomfortable and unhappy. 
Gradually he may become accustomed to the new and then 
that in turn comes to be the old familiar which makes him 
comfortable. This illustrates very well to what a great extent 
our emotional reactions are dependent upon the cognitive 
or purely intellectual experiences of life. 



REFERENCES 


127 


REFERENCES FOR FURTHER STUDY 

Cannon, W. B., Bodily Changes in Pain, Hunger, Fear and Rage, 
New York, Appleton, 1929 (2nd etl.). 

Cropland, H. R., The Psychological Methods of Word- Associa- 
tion and Reaction-Time as Tests of Deception, University 
ot Oregon Public ations. Psychological Series, 1929, 1. 

Larson, J. A., Tying and its Detection, Chicago, University of 
Chicago Press, 1932. 

Kuckniick. C. A., Psychology of Feeling and Emotion, New York, 
McGraw-Hill, >936. 

Sherman, Mandel, Process of Human Behavior, New York, Nor- 
ton, 1929. 

Watson, f. B., and R. R., Studies in Infant Behavior, Scientific 
Monthly. 1921. 13, 493-515. 



Chapter VI 

SENSORY SOURCES OF KNOWLEDGE 

The amount of knowledge to which any persoti may aspire 
is limited not only by the degree of his ability to comprehend 
and to think but also by the opportunities wliich he may 
have for learning. And by opportunities for learning it 
should be observed that reference is made not otily to the 
opportunities for schooling and for reading but also to the 
opportunities made available by nature for coming into 
responsive contact with the world alK>ut. V'ision. for exam- 
ple. makes it {xtssible for a human being to learn much about 
the world around him that could never by any possibility be 
achieved without the use of eyes. One who was born blind 
may, it is true, achieve a considerable degiee of education, 
of knowledge of this world, but it has to be done through 
the active use of other sensory apparatus and even then there 
are obvious limitations beyond which the person iKjrn blind 
cannot go. By no utilization of the other sensory approaches 
is it ever possible for the born-blind to know what the expe- 
rience of color is like. The person born deaf can never 
know the strains of an orchestra in the usual manner, the 
call of the birds, nor the variety of human voices and tlie 
sounds of different languages. Likewise the absence or de- 
fective nature of the senst)ry apparatus for smell or taste or 
touch leaves the one so defectively endowed forever limited 
in the possibilities of experience, hence limited in the possi- 
bilities of knowledge. 

Our senses are thus our sources of knowledge concerning 
the external world. They also serve as the means of contact 
witli the outside world for the purpose of responding effec- 
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lively to it. One may have a wealth of knowledge, of possi- 
bilities of response, but unless ihere are sensory' contacts the 
wealth of knowledge or possibilities of response may lie idle 
or appear only at inappropriate times and places. To be 
effective, knowledge must I>e associated with sensory activity 
so that when the world aixmt us stimulates a sense organ, the 
proper response will l>e set off by that sensory activity. So, 
to the sight of an oncrmiing automobile we stop and judge 
disiaticc. speed, and the situation as a whole. But without 
sight the resfMinses of stopping and judging might not func- 
tion at the proper time. 

The development of knowledge tan wisely be thought of 
as the devclt)pmcnt of effective responses associated with 
sensory activiiv. The child must learn to stop and to go 
and to cotne tvhen ( ertain jx-culiar sounds are made within 
its hearing. Likewise the person of much learning is the 
per.son who can make the correct respon.ses when stimulated 
l>y the sight or sound of words which produce no effective 
response in the child or the unlearned. The person who 
knows much alKiut chemistry is one who has available the 
appropriate resjKtnses when confronted by certain peculiar 
patterns of symbols, of peculiar combinations of test tubes, 
heating devices and the like, of odors and tastes and cutane- 
ous sensory e-Kpcriences. Tltc person who knows how' to 
cook is the one tvho responds in a way which results in edible 
food when his sensory appanitus is activated by the presence 
of food substances, heating apparatus, ccxrking utensils, and 
so on. A physic:ian is one who resjxinds effectively w'hen his 
eyes are stimulated by certain patterns of facial expression 
in the patient, of certain patterns of pressure when his finger 
is placed upon an artery, of certain weak sounds when his 
ear is brought into contact with the region of the lungs and 
the heart. Knowledge is thus dependent upon the possession 
of healthy sensory apparatus, upon its pro|>er stimulation, 
and upon having the responses possible properly linked to 
these different kinds of sensory activity. 
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As this is not a textbook about chemistry or cooking or 
medical practice knowledge concerning those subjects will 
not l)e presented. That can all be achieved if the reader has 
the proper sensory apparatus and a suHicient degree of abil- 
ity. What is here of ini|x>rtance is the achievement of a 
knowledge of the sensory apparatus and esfiecially of its func- 
tioning. What arc the kinds of possible sensory contact with 
the outside world? What kinds of exi)crient es arc produced 
by these sensory contacts? W'hal are the limitations of each? 
How do different kinds of external situations, different kinds 
of stimulating sidtstances or stimulating situations affect 
them? These are questions of importance for the student of 
human nature to answer if he would understand the means 
for the achievement of knowletlge concerning the world 
about. 

Cutaneous Sources. Through the .skin covering of the 
body the new-btjrn infant comes into immediate t ontact with 
this world, and in the years that follow (onta< ts through the 
surface of the btxly continue to be a prolific source of infor- 
mation. To l)c sure of things, to be sure of much of our 
knowledge, most of us want to get things where we can “lay 
our hands on them.'’ W'e somehow have a peculiar confi- 
dence in the cutaneous .sensory experiences as sources of 
knowledge. Careful examination reveals, however, that the 
skin is not one great sen.se organ spread over the bcxly, but 
is the means of several different kinds of sensorv contacts or 
sensory experiences. Through the surface of the lK>dy we 
have sensory experiences of temperature differences and 
changes (warm and cold), of pressure or contact, and of pain. 

More remarkable still is the now long-established fact tliat 
each of these four different kinds of cutaneous experience do 
not come from tlie skin surface in general, all arousable in 
any one and the same spot, but that each comes from its own 
spots or points on the body surface. It is as though the skin 
were a great mosaic of sensory |x>ints or spots. This has 
been discovered by what is known as punctiform explora- 
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tion. Experimental efforts to stimulate cold sensations under 
carefully controlled circumstances led to the stimulation of 
one spot and now another with a cooled metal stylus and the 
revelation that frequently the application of the cold stimu- 
lus to the skin produces no sensation of cold at all. Like- 
wi.sc stimulation with a stylus warmed considerably alx>ve 
skin temperature w'ill pcwUice scnsiitions of warmth from 
certain spots only. The same is true of sensations of pres- 
sure or contact, and also of |>;iin. These spots for each of the 
four qualities have been very carefully studied and it is also 
established that their frccjuencies on the body surface differ. 
There are far more pain spots on the average than of any one 
of the other three. While the average frequency of these is 
about lyr, jH'r .square centimeter «)f skin surface^ there are 
large variations from this average. There are some small 
areas which have no pain spots, arc thus insensitive to pain. 
One <}f these may Ite found on the inside of each cheek. 
Other areas have well over 200 per .square t entimeter. 

Pressure spots are not quite so fret]uent. ranging from as 
low as six or eight per square centimeter (lower leg and 
tipper arm surface) to such area.s as the tips of the fingers and 
the lips w^here they are very freejuent. as high as too or more 
per square centimeter. The average is probably around 25. 
(^old spots are still less frequent, averaging about seven per 
square centimeter; while spots producing warmth sen.sations 
are surprisingly infrequent, averaging considerably less in 
fretjuency than cold s|K)ts when located by a continuously 
moving stimulus. Otlier methods of study produce results 
]:K)inting to a highet frequency, perhaps about like tlte aver- 
age for cold spots. 

It will be observed at once, however, that this method of 
studying the skin senses by the application of a pointed stim- 
ulus to now one spot and now another is a very artificial pro- 
cedure. The skin is not ordinarily so stimulated in every- 
day life. The more common form of stimulation might be 

I Boring, E. C., Langtrlti, H. S.. and Weld. H. P.. Ps\'cholog\\ p. 163. 
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called areal. Objects and larger surfaces come into contact 
with the body. These spots are near enough together so 
that any ordinary areal stimulation will contact some of each 
and if the stimulus is of the appropriate kind will arouse sev- 
eral at once. It is not e^■en necessary for a cutaneous stimu- 
lus to come into actual contact with the spots mentioned. 
Take the pressure spots for example. pointed instrument 
pushed against the skin will pull the surface tissues in such 
a manner as to affect pressure spots at some considerable dis- 
tance from the jxtint of contact. Teiuj>eratiire stimuli will 
so affect the skin as to arou.se temperature s{x>ts adjacent to 
the place at which the stimulus is applied. 

One curious fact about these temperature spots is that they 
can be aroused in a reverse manner. \’ery cold stimuli ap- 
plied to a warm spot will result in a warm sen.sation: very 
warm stimuli applied to a cold spot will produce a cold sen- 
sation. These experiences are termed respectively “paradox- 
ical warmth" and "{>aradoxical cold.” The latter is very 
easily demonstrated, but the former can be produced only 
with considerable difhculty. For a long time it was supposed 
that the paradoxical warmth was imjxissible of pKMliu tion.* 

Cutaneous Fusions. But every reader is almost certain to 
think before this that there are many other kinds of cx|x*ii- 
ence obtained by skin contacts than the four so far discussed. 
There are the experiences of hotness, wetness, oiline.ss, liard- 
ness, softness, and so on. These are known technically as 
cutaneous fusions, because they are produced by combina- 
tions or fusions of sensory experience. Hotness is a good 
example. This quality of sensory experience never appears 
in punctiform exploration of the skin. By such means sen- 
sations of warmth only are obtainable. An areal stimulus, 
like the head of a big nail for example, warmed to a temper- 
ature considerably above that of the skin will when applied 

2 In spite of many assertion!i to the contrary paradoxical warmth appears 
to have been deroontt rated att long ago a.s 18H4 and then forgotten. See 
PavUcek. J., and Jenkins, j. C.. "Paradoxical Warmth," American Journal of 
Psychology, 1933. 45, 35«-35S- 
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to the skin produce a sensation quite different from that of 
warmth. This is known as hotness. It is produced by the 
simultaneous stimulation of warmth and of the paradoxical 
cold. The fusion of these produces the quality we know 
as hotness. Putting the hand into hot water will produce 
this over a comparatively large area. If the water is too hot 
it will also .stimulate pain and then the hotness has a pecul- 
iarly stinging quality. The truth of this analysis has been 
experinicnially verified by simultaneously stimulating both 
warmth and cold sp<»ts by warm and cold stimuli. The re- 
sult is then the il]u.sion of hotness.* 

The other cutaneous fusions are comparable. Wetness is 
produced by combinations of temperature and pressure. 
Oiliness is a combination of light pressure and of warmth. 
Harrfne?i;,s and sokncss are patterns of presstire but are com- 
bined with .sensations from the muscles and f>erhaps some- 
times from the joints. 

Cutaneous Adaptation. One very imporunt feature of 
cutaneous sensitivity is the |X)ssibility of what is known as 
adaptation. This is a common phenomenon of everyday life. 
The new piittern of pressures produced by a new article of 
clothing may be at first so unique that we are constantly 
aware of it but after a while we no longer notice the new- 
clothing. We have become adapted to this pattern of pres- 
sures. \Ve go into a warm room and at first are keenly aware 
of the wannih but after a little no longer notice the tempera- 
ture. We dive into cool water and at first note the coolness 
but after swimming for a while the svater no longer appears 
to l>e ccK)l. A simple but impressive illustration of this is to 
plunge the hands simultaneously into svairn and cold wrater. 
For one hand the w'ater should be as warm as can be easily 
borne. For the other it should be very cold. When the 

■ This long-accepccd interpretation is ntiwr tieing M;riou.sly questioned: See 
Heiser. F., “Stimulation of Cutaneous .Sensations of Heat," Psychological Bul- 
letin, 1^8, S5, 717, and Jenkins. W’. L., "Does the Alruu Theory of 'Heat' 
Apply to the Common Experience of ‘Hot? ", Psychological Bulletin, 1998, 
3 V 7 ‘ 7 - 
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hands have become adapted individually to their temperature 
stimuli, one to very warm and one to very cold, they should 
both be plunged simultaneously into the same bowl of luke- 
warm water. Then will the lukewarm w'ater appear in the 
cold-adapted hand to be very hot and in the warm-adaptetl 
hand very cold. Adaptation to f>ain is more difficult of 
achievement. Some have repotted that it was impossible. 
A difficulty ap{)arentiy lies in the achievement of constant 
pain stimulation. When that is achieved, there does seem to 
be adaptation; but constant pain does not ordinarily occur 
and St) ordinarily wc do not experience adaptation to pain. 

Other Qualities in Cutaneous Experience. .Attention is 
often called to the existence of yet other cutaneous experi- 
ences described in everyday life as tickle and itch and prick. 
These are appatendy due to very mild stimulation of pres- 
sure and pain sjxrts. A very light stimulation of pressure 
spots produces the tickle quality and light stimulation of 
pain sj)ots prcKluces the itchv experience. A little stronger 
stimulation of pain .spots, but not enough to produce the 
pain sensation is what is necessary to prcHfuce the ex{>erience 
of prick. Why body areas differ in the ease of producing 
tickle is a question not easy to airswer. Some think that the 
areas in which tickle is more ea.sily produced are the more 
vulnerable areas of the body and that it therefore has a pro- 
tective value. But this is a tlieory not always easy to support 
and as a consequence other, and sometimes fantastic, explana- 
tions have been offered. .A very definite answer is not yet 
possible. 

Netiral Accompaniments. Many have wanted to know 
just what was the nature of the nerve structures in the skin 
which were aroused by cutaneous stimulation. It is quite 
Ic^cal to assume that as the eye is responsive to light and 
the ear to sound so there must be some sort of special form 
of nerve ending in each of the cutaneous sensory spots. It 
has been demonstrated that there are in the skin in addi- 
tion to free ners'e endings (nerve endings with no special 
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sensory structure on them) a number of forms of special 
nerve-ending structures * but the exact relation of some of 
these to the qualities of sensation experienced is not yet 
dear. The ncr\'e endings around the hair in the hair follicle 
without doubt mediate the sensations of pressure where there 
is hair on the btKly. The free nerve endings apjiear to be the 
means of producing pain. But the structures for warmth 
and cold arc still a problem. In one study, very carefully 
made, the warm and cold .spots were lot:ated and then the 
area of the skin studied was excised and mounted for micro- 
scopic examination, but not a single specialized end-organ 
could be found.* 

From the surface cif the skin the sensciry excitations aroused 
are carried to the inside of the spinal cord over the sensory 
nerves. The.se arc to be thought of as bundles of isolated 
neurotic prcKc.sscs. Each .sensory neurone like all other neu- 
rones is (omjwscd of a cell IkwIv and the prexesses which 
have gtowii out from it. But the sensory neurone is jjeculiar 
in its apparent limitation to two sue h processes. One of these 
has grown out all the way to the skin while the other goes 
from the cell to the inside of the spinal cord. The cells of 
the sensory neurones lie outside of the cord in an enlarge- 
ment on the nerve trunk just before it enters the cord. 

It i.s important thus to observe that there is no chain of 
neurones involved in carrying an excitation from the skin 
to the inside of the cord. There is only a bundle of neu- 
lones lying parallel to each other, of which one or more 
(prol>ably more) is aroused by the stimulus, .\fter an exci- 
tation has reached the inside of the cord there apjiears to be 
a separation according to the nature of the sensation to be 
aroused. Other neurones there take up the excitation and 

* For good dniwingx of iticsr see Herrick. C. J., lutroduction to Neurology 
(r,ih cd.), pp. H5-9I. 

“ Dailenbach, K. M., "The Temperauirr Spots and Knd-Organs.” .-finrnraii 
Journal of Psychology, igav, 39, ^oa-ijav. Set’ also .Nate, J. P.. and Wagoner, 
K. S., "The Experienon of Wamith, Cold and Heat," Journal of Psychology, 
»9S6. *. 4*'-477- 
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carry it on up to the brain but the paths of these other neu- 
rones appear not to l>e alike for each of the cutaneous sen- 
sory qualities. Warmth, cold and pain excitations appear 
to be transferred to a tract on the outer or lateral portion 



Fic. 6. Dia;^in of cord wiih scn.norv and motor nrn'<*N. (I-'rom Roixrrt S. 
Woodworth, Fsychology, Third Ldiiioii. Ilciiiy Holt atiil (.Company, Inc.) 


of the other side of the cord and in that pass up to the brain, 
but excitations tor a pressure experience go to a tract in the 
front or ventral part of the cord and thence up to the 
brain. Hence if there were damage to one of these tracts 
there would be a loss of only those sensory qualities carried 
by it. The others would remain uninjured.® These sensory 

• See Herrick, C. J., Introduction to Neurology {end cd.), pp. 149-15$. 
iSg-igs. 
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tracts for cutaneous sensations caTi 7 their excitations up to 
the thalamus where again there is a junction point or wa\ 
station. Here other neurones take up the excitation and 
carry it up to the cortex of the brain. Tliese find their end- 
ings in what is known as the post-central gyrus or convolu- 
tion. From tliere any one of a vast number of connections 
is possible, according to the many different res{x>nses we sec 
in everyday life to cutaneous stimulation. 

Kinesthetic Sources. These constitute a prolific source of 
knowledge, although not always in as explicit detail as some 
of the other sensory sources. The term “kinesthetic.” mean- 
ing sensation of movement, is used to designate the sensory 
activity aroused by movements of the muscles, the tendons 
and the joints of tlie Itody. Obviously where there is so 
much movement there must l>e a vast amount of such sensory 
activity. Very much of it. however, never produces the de- 
tailed kind of response we call awareness. Much of it is in the 
background, although none the lc.ss im{H»tant to the busi- 
ness of everyday life. In walking, the movetnents and the 
balance of the Ixxly are continued and maintained through 
tite setting off of projxrr responses to sensory cvcitaiions com 
ing in from the muscles and tendons and joints. In trying 
to learn some new stunt, the throwing of a curved ball or 
some new stroke in tennis or golf for exainjile, we frequently 
find ourselves trying the thing rather blindly until we “get 
the feel” of it, as we say. The activities of life mean far 
more to us if we have done the things for oursedves. Prt)b- 
ably this is the real justification for much of the laboratory 
work in our scIkkjIs and for the activities provided for the 
education of children. Seeing the teacher demonstrate how 
things are done is far from being as satisfactory as the experi- 
ence of doing the thing for oneself. Self-activity brings into 
the experience importantly the excitations coming from the 
kinesthetic sensory apparatus. 

The absence of the kinesthetic activity in any part of the 
body produces defects of behavior which are as curious as 
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they are instructive. Without the kinesthetic processes a 
person will not know where his arm is for example. It 
blindfolded and told to put the other arm in the same posi- 
tion as the one in which there is a kinesthetic defect, he is 
unable to do so. If told, while blindfolded, to grasp some 
object and reptirt on its nature, he may not be able to do so 
until he shifts it into the hand where the kinesthetic appa- 
ratus is functioning normally. Adaptation in the kinesthetic 
field, although not a very frequent experience, does occasion- 
ally occur. Its effect is much like that of the absence of the 
sc!nse except that it is wdinarily of very short duration. 
L'ptjn awaking from a very (juiet sleep there is sometimes 
the experience of not knowing where an arm is until some- 
thing brings about movement in that arm. This appears to 
be due to adaptation. 

Kinds of Kinesthesis. In the kinesthetic group there are 
ihree kinds of semory c.xpericnces. The.se are known accord- 
itig to the locations of the sensory end-organs. They are the 
muscular, the tendinous and the joint. When the sensory 
processes coming from the muscles arc artificially isolated 
the quality experienced is described as that of dull pressure. 
When it becomes more intense it is described as dull pain 
and eventually as ache. The .sensations from the tendons 
are more difficult of i.solation but are described as strain. At 
greater intensities these also take on the character of dull 
pain and of ache. The sensations from the joints are de- 
st rifjed when isolated as having a quality for which we have 
no gcK)d term but can perhaps be likened to a soft or smooth 
pressure. 

Kinesthetic Neural Apparatus. In the muscles of the 
body arc many endings of sensory nerves. These are found 
wound around the mu.sclc fibers where movement of the 
fibers will stimulate them. For the tendinous sensations the 
end-organs are spread out over the surface of the tendon, 
mostly near to where the muscle fibers begin. There are 
many free nerve endings in the joints, but these are ordi- 
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narily asscKiated with pain. There are also, however, a num- 
ber of sjjecialired nerve endings, known as Pacinian cor- 
puscles, in the membrajtes of the joints and it is supposed 
that these mediate the joint sensations. 

The sensory neurones carrying the excitations from tlie 
kinesthetic end-organs to the inside of the cord are in apjiear- 



Fic. 8. Diagram of the left half of a vertical median section of the brain 
(Sobotla-McMurrirh. Atlas and Text btM>k of Human Aiwfomy). H. H, con- 
voluted inner Mirface of left cerebral hemisphere; C.c.. corpus calitnum; 
Th. thalamus; c.c]., corpora f{uaclrigt’mina; Cl), crrelrellum; Sp.c, spinal cord; 
Mo., medulla oblongata; P, jjim* Varolii; ch', cKulo-inotor nerve; pt, pituitary 
body; op, optic nerve; Ro. central sulcus (figure of Rolantlot; Po, parieto- 
occipital fiMiire; Kr, frontal lobe; Pa. parietal lolre; O, occipital lobe. (From 
Marlin’s The Human Body, itth edition.) 


ance like those described in connection with the cutaneous 
sensations. The)’ are typical sensory neurones. Sttme of 
these neurones end in the gray matter of the cord near the 
level of their entry'. There the excitation is taken up by 
other neurones which send their axones into the white mat- 
ter of the side of the cord and on up to the cerebellum, where 
the many interconnections are effected which care for the 
maintenance of body balance. But there are also many of 
these kinesthetic neurones which assist in carrying an excita- 
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tion up to the cerebral cortex. These after entering the 
cord pass into the great bundles of white matter in the back 
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of the cord, between the roots, and continue there up to 
centers just inside the medulla. There other neurones take 
up the excitation and carry it into the thalamus of the other 
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side of the brain from which yet other neurones carry it on 
up to the cerebral cortex. In the cerebral cortex they end 
in the post-central convolution from which the innumerable 
connections are made that are necessary for the complicated 
activities mentioned above. 

Equilibratory Apparatus. Knowledge of lx>dy equilib- 
rium, of movement up and down and in circles, of changes 
of direction of movement, is a matter of everyday experience 
and yet it is curiously not classifiable among the other senses 
as sources of knowledge. For the maintenance of equilib- 
rium we have a very delicate apparatus to be sure, and asso- 
ciated with it an elaborate and effective arrangement of 
connections with the muscles of the body and of the eyes: 
and yet, unlike our other sensory sources of km)wledge, there 
are no clearly observable experiences to be directly as.sociated 
with its functioning. 

The sensory apparatus for all this is to be found as a j>art 
of what is often referred to as the inner ear. Closely asso- 
ciated with the nerv'e endings for hearing, the auditory ap- 
paratus. there are specialized sensory' endings designed to be 
responsive to movements in the various possible directions. 
Parts of this are especially well made for response to move 
ments in angular directions and other parts to changes in 
speed of movement in straight lines. (Sec illustration under 
auditory sensation.) The sensory nerve from this carries 
excitations to a center in the medulla in the fltmr of the 
fourtli ventricle. From there other neurones carry excita- 
tions to centers governing the muscles of the head and limbs 
of the body, to the eyes, and especially to the cerelreilum. 
But there are no direct connections to the cerebellar cortex. 
This is probably why we have no direct scnsoiy experiences 
from this sensory apparatus. We do, however, have ample 
experience from the various patterns of muscular activity 
aroused by it and associated with it. We are aware of a lo.ss 
of balance and of the reflexes aroused to maintain it; we are 
aware of nausea as a consequence of too much disturbance 
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of equilibrium; and we know the experience of being dizzy 
as a consequence of being whirled about. Children, how- 
ever, seem not to be so easily affected. Perhaps the neces- 
.sary connections within the nervous system arc only in proc- 
ess of formation in childhwKl and thus the difference in such 
responsiveness between children and adults may be accounted 
lor. 

It is also interesting to observe that many deaf persons lack 
the functioning of this equilibratory apparatus. They are 
thus much more troubled by the ordinarily simple matters 
of maintaining balance than are (XTsons witli normal equi- 
libratory structures. They are de})erulent upon visual cues 
for their balance responses and in the dark are more likely 
to stagger or fall. 

There is some question if true adaptation ever occurs in 
this field of sensory riincttoning. It is true that persons at 
sea do become accustomed to the pitching and rolling of the 
boat .so that they are no longer troubled by it, “get titetr sea 
legs" as the .s;iying is; but this may not be a true adaptation. 
It may be merely a changing of the inner connections so that 
the usual responses no longer take plate. It may be a sort 
of learning process by which new and more effective re- 
s}>onses become associateti with the excitations coming in 
from the equilibratory apparatus. There is. also, a notable 
hiss of these new responses after the person returns to the 
land for a time. Many jwrsons suffer sea-sickness every time 
they go to .sea. Tliey apparently have to re-learn the re- 
sponses most effetuive for life on shipboard. 

Taste. Much less knowledge of the w'orld foi most people 
comes through the sense of taste. And it should lie observed 
that much of that which is ordinarily spoken of as taste is 
not taste at all but smell or combinations of taste and smell 
with some other sensory experiences. Careful study of the 
tongue by means which will eliminate smell and temperature 
and pressure sensations reveals that the only experiences 
which can be properly designated as taste are those of sw’eet 
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and salt and sour and bitter. All else is a matter of combi- 
nation. Proof for this may be found in the experience of 
most persons. When the head is stopped-up with a cold it 
is commonly observed that food does not taste normally— 
because the .smell factor has been temporarily eliminated. 
The same food substances differently prepared prorluce what 
we call a difference of taste but these may not be really taste 
differences, unless the method of prejMraiion atlds to or 
reduces the amount of those substances which actually affect 
taste. Differences of temfierature arc frequently mentioned 
as differences of taste but are not strictly so. Mashed potato 
when it is warm is said to taste very different from the same 
mashed j>otato served cold. But the difference is actually a 
difference of temperature. And there are often associated 
differences of pressure which contribute to the tastes of every- 
day foods quite as much as the associated factors of smell and 
temperature. 

The sensory apparatus for taste is in the form of bttds set 
in the tongue, tfie soft palate and the [jharynx. These have 
small apertures into which substant es flow and there stim- 
ulate the sensory endings. From these buds sensory neurones 
convey the excitation to a center in the medulla. From there 
up to the cortex of the cerebrum the path of excitation is not 
so well known. Apparently it finds its cortical ending under- 
neath the tip of the temporal lobe. 

Complete adaptation to any one of the tastes is difficult to 
achieve; but partial adaptation is a common exjK*rience. 
Food which at first seems a little too salty after a little does 
not seem to be so salty. And there are associated contrast 
j^enomena. After eating something which is very sweet a 
bit of sour food may appear to be insufferably sour. Candy 
after lemonade may appear to be far sweeter than it would 
ordinarily. 

Smell. This has formerly been a far more important con- 
tact with the surrounding world than it is in man today, es- 
pecially for man in our type of civilization and culture. If 



INTERNAL SOURCES 


145 


we still went about with our heads near the ja^round we 
should probably find far more use for our ability to smell 
than we do witlt our erect posture and our heads far from 
the ground. Furthermore we have come to dislike smells to 
such a dc-gree that many persons carefully avoid even those 
odors which are actually agreeable. There are so many kinds 
of odors that no s:iti.sfactory classification has yet been 
atJueved. Even terms for them arc diflicuit, and we ordi- 
narily apply to the odor tire name of the substance whence 
it comes. 

The area containing the sensory endings producing smell 
experience lies in the nasal cavity but is .so located that the 
ordinary pa.ss.ige of air through the cavity in breathing may 
not affect it. The olfactory membrane, as it is termed, lies 
in a by-path. Consequently when we wish to be sure to have 
it maximally stimulated we are obliged to sniff, thu.s driving 
the stimulating particles into tfic area of this membrane. 
The nerves conducting the excitation pass directly through 
tire bony wall of the skull into the olfactory lobe which lies 
just inside. From there the path of the excitation is very 
complex. Some fibers lead to a cortical area near the base 
of the brain well under the iem|joral lobe. Others go to 
the medulla and to points of connection with motor tracts. 
In the medulla there are couiacLs with excitations coming 
in from the taste buds and from the sensory organs of the 
body. Obs’iously an elalx>rate degree of association is pro- 
vided for. 

Adaptation to smell is also a common experience. Stu- 
dents in our various laboratories soon become adapted to the 
peculiar odors of each. Workers in tanneries, diecse fac- 
tories, and the like become adapted to those odors. 

Internal Sources. Sensory sources of information from 
the internal organs of the body cannot be classed as very 
prolific sources of knowledge and yet we should be notably 
lacking in the range of normal human experience witliout 
them. Of hunger and thirst almost every person has had 
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some experience. They thus fortunately need little descrip- 
tion because exact descriptions of these experiences are curi- 
ously difficult. 

It is now well established that hunger sensations are aroused 
by contractions of the walls of the stomach more vigorous 
than those of ordinary digestion. Any device which will stop 
these contractions, tightening a belt for example, will check 
the hunger sensations. The ingestion of something whether 
it has food value or not will likewise stop the hunger. Thirst 
appears to come from the stimulation of sensory endings in 
the walls of the pharynx. Any condition of the Inxly whether 
general or local which results in the dryness of the mucous 
membrane of the pharynx svill cause thirst. And, corre- 
spondingly, whatever restores to this membrane the neces- 
sary moisture, whether a change in the general condition of 
the body or the local application of moisture, will remove 
the thirst. 

Of other sensory apparatus and its functioning within the 
body even less is known. There seems to be some mild re- 
sponse to temperature stimulation in some ix)rtions of the 
alimentary canal. Of pressure sensations from the alimen- 
tary canal there are unquestionably some but l)ecaiise of the 
great difficulty of experimentation with them we know very 
little indeed about them. Pain from the internal organs 
probably exists but here again we are very much in igno- 
rance. Our knowledge comes largely from reports of re.spr>nse 
in surgical operations performed under local anesthesia 
which are not very satisfactory becau.se of the great possibil- 
ity of responses being checked or altered by the anesthetic 
technique. Nausea is certainly a sensory exjjcrience from 
the internal organs. It is commonly assumed that this is in 
part at least due to a reversal of peristalsis.^ Many of the 
pains aroused by internal Irodily conditions do not appear to 
tiie one who experiences them as coming from the inner re- 

r The norma] movemenu of the walls of (he stomach and intestines in 
the process of digestion. 
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gions of the body but appear to be located on the surface or 
within the limbs. This is doubtless due to the fact that sen- 
sory nerves from the internal organs enter the spinal root 
ganglia and there come into effective contact with the sensory 
neurones from the surface and limbs of the body thus pro- 
ducing the misleading localizations. 

It is interesting to observe that in the ever>’day life of the 
healthy Imman being sensory experience from the internal 
organs plays a very small part. We are ordinarily not aware 
of our internal organs and the processes there going on ex- 
cept when something is going wrong. But of our sensory 
contacts with the outside world we are constantly aware. We 
live with the outside world rather than with the organic 
world within us. so long as the latter is able to take care of 
itself. 

Hearing (audition). Through our ears comes a vast 
amount of the knowledge which we acquire in this world. 
So much conics through this source in fact that it is very 
difficult for us to imagine what life would be without it. 
The world of the congenitally deaf i.s a world which we 
who hear cannot imagine, for tlicirs is not merely a quiet 
world but a toially soundless one. Our adult world of 
auditory exfK*rience, however, is far more complex than the 
simple contribuiions of auditory sensory experience. The 
stniiuls cjuickly become associated with very important mean- 
ings. A soft purring whirr means the approach of a smtxjth 
running automobile. A briglit higli whistle means a bird 
in the tree. A clear round vocal tone interrupted at regular 
intervals by w'hat w-e term consonants means that someone 
is calling me. An elalxiration of this means a great variety 
of things, a s|x)ken language. But our attention mu.st first be 
given to the simplest form of auditory experience, that which 
is acquired directly through the auditory apparatus. 

Of these acquisitions there may Ijc said to be two general 
classes, ihe tones and the noises. The former arc character- 
ized notably by pitdi (as high or low), although most of them 
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have some noise aspect. The latter are largely lacking in 
tonal quality but do have some pitch. There are noises 
which are shrill and high; there are noises which are low and 
woody. Some noises are continuous, as the hissing of steam. 
Scnne are short and sharp as the fall of a stone on a tin roof, 
or the crack of a whip. .-Vnother feature of auditory experi- 
ence is the qualitative difference in human voices and in 
sound-prcxlucing instruments. These are im{)ortant l)ecause 
of the wealth of meaning which comes to be as.scx:iated witfi 
them. The sound of the mother’s voice c:an be recognized 
by very small children as different from the sound of another 
person's voice saying exactly the same things. We arc even 
able to recognize the voices of our friends over the telephone 
or the radio by this peculiar quality. We can tell with our 
eyes shut die difference between a violin and a guitar and a 
piano, although each instrument may lu-^ produt ing a tone 
of precisely the same pitch. These differences are usually 
designated as differences of timbre. Other features fre- 
quently of importance are produced by the combination of 
sounds simultaneously produced. Two tones of the .same 
pitch will reinforce each other. But two tones produced at 
the same time of slightly different pitch do not quite rein- 
force each other but produce a tone which rises and falls in 
intensity as there is recurrent reinforcement and cancellation, 
called a beating tone. Sometimes two tones of somewhat 
greater difference in pitch result in the appearance from 
somew'here of a third tone, much lower, called a difference 
tone. Such tones appear frequently when musical instru- 
ments are played together and often add much to the beauty 
and effectiveness of musical compositions. 

The stimulus which sets the auditory apparatus into oper- 
atitm is vibration in the surrounding medium of a sort which 
can affect the auditory apparatus in the cochlea of the inner 
ear. This surrounding medium is ordinarily the air but if 
one hears while in swimming with head submerged then the 
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surrounding medium is water. These vibrations are recur- 
rent forward and back displacements of the particles of the 
air set up by whatever caused the sound stimulus, the stone 
falling on the roof, the bird singing, the engine of the pass- 
ing automobile, or the larynx of the person calling to me. 
These vibrations, known as sound waves, can be graphically 
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represented by a curved line which alternately rises aljove 
and falls IktIow a base line. For very simple tones such a 
curve will be very simple but for very complicated tones it is 
very complicated. The accompanying diagram will illustrate 
this excellently. When the curve varies far above and be- 
low' the l>ase line, then the forward and back displacement of 
the air particles is strong and the tone we experience is ac- 
cordingly loud. When the curve moves but little from the 
base line then the tone is very soft. When the vibrations 
per second are very few the tone is of very low pitch. When 
they are many per second the tone is of much higher pitch. 
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Differences of timbre accompany differences in the form or 
complexity of the wave. 

Adaptation in the auditory field is somewhat uncertain 
because of the easy confusion with the effects of attention. 
It is true that after a little we fail to notice the ticking of the 
living-room clock and the roar of the automatic heater in 



Fic. II. Diagram of the inner ear. f Reproduced from Hough and Se«tg- 
wick's Human Mechanum by pcrmi«sian of the ]>ubli»hep>, Oinn and Com- 
pany.) 

the basement, and that men w'orking in very noisy places 
after a while lose awareness of the noise. But these changes 
may possibly l>e a matter of attention shift rather than of 
adaptation. Certainly when such noises cease or there is 
any marked change in them we quickly l>ecome aware of 
them again. This would make it look more like an attention 
phenomenon. 

The sensory apparatus which provides us with all these 
responses to sound stimuli is one of the most complicated 
of our equipment. The sound waves set the eardrum into 
corresponding vibration. This in turn sets the little bones 



VISUAL SOURCES 


151 


of the middle ear into movement and these cause vibrations 
of the oval window by which similar wave movements are 
set up in the fluid of the inner car. Then by some means 
not yet w'ell understood " the sound waves are in the cochlea 
transformed into nerve excitation. 

From the c<x;hlea the auditory excitation is conveyed by 
the aiitiitory nerve to the medulla where other neurones 
carry the excitation to a center in the thalamus from which 
yet other neurones carry the excitation out to the cortex 
of tlte first tenijtoral convolution. From there the many con- 
nections are made wliich are necessary for the rich meaning- 
fulness of rcspotise that is so rapidly acquired in connection 
with these exjx'iiences of sound. 

Visual Sources. Through use of the eyes comes a vast 
propjrtion of that whicli wc can learn. In the next chapter 
will be told the necessary facts concerning visual perception 
of objects, of sfjace, of letters and words, and the like; but 
here attention must be first given to the simple facts of 
largely uncomplicated visual exj>erience. Children very 
early distinguish bettveen colors, but naming them is a later 
achievement as it involves the establishment of meaningful 
responses in association with color differences. 

Of the simple color differences themselves there are a very 
large number. These are cmiomarily distinguished by classi- 
fication into two groups, the chromatic and the achromatic. 
The chromatic experiences arc those commonly designated 
as colors, the reds and the blues, etc. These are first listed 
from the spectrum (rainlxiw) which prfHluces a long scries 
of colors from red through orange, yelU>w, green and blue 
to violet with many gradations l>eiween. But there are 
in addition certain colors which do not appear in the spec- 
trum. These are the purples. Altogether it is possible to 
experience, under carefully controlled experimental condi- 

* For the different theories for the explanutioii of this see the following; 

Boring. I^ngfeld, and Weld, Psychology, chap. 5. 

Murchison, C. (Ed.), The Foundations of Fxperiwental Psychology, chap, 7, 
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dons, as many as 150 or more different chromatic qualities. 
In addition to these there are the achromatic experiences. 
These are the grays which range all the way from white 
through neutral gray to the blackest black obtainable. 

It must be observed also that for each of the chromatic 
t'olors there may be many differences of brilliance. Red is 
not just red but is also a degree of brilliance. One and the 
same red may be very brilliant or rather dull. If this bril- 
liance for any chroma is raised very high the experience grad- 
ually loses in its chromatic quality. If it is reduced the chroma 
also tends to disappear. Sdll further there must be include<l 
all the gradations of what is termed differences in sahiratiou. 
These are common exjx'riences of everyday life but not com- 
monly obser\ed as phases of color experience. When any 
one chromatic color, red or blue for example, is mixed with 
a gray of the same brilliance the result is no change of ciiro- 
matic shade but a reduction of saturation, the color l(x>ks 
more and more "washed out." Doubtless that term has come 
from one of the commonest of experiences with changes of 
saturation. One may purchase a garment of rich color, well- 
saturated in these terms, .\fter going through the laundry 
it appears in a disappointingly desaturated iashion. It has 
lost much of its richness. It looks a.s though it had Ijeen 
mi.xed with much gray. It has Ixxii reduced in saturation. 
As there may Im* these* gradations of saturation foi any of tlte 
150 or more different chromatic colors and fur most of the 
degrees of brilliance of each of these colors it is obvious that 
the actual number of different color experiences is vast in- 
deed. It has been estimated at as high as 35,000. 

Many experiences in life are associated w*ith the mixture 
of colors. Strictly speaking, this term, mixture of colors, is 
rather misleading Iiecausc we do not mix colors, which are 
human exfxrriences. It is the stimuli to visual experience 
which arc mixed. Tlie light waves which prrxluce an experi- 
ence of red can be mixed with the light waves which produce 
green and we can observe the effect upon us. We call it 
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color mixture but tltat is obviously not a very accurate use 
of words." 

Surprising as it may seem, there are some lights which if 
mixed prcxluce a complete loss of the original colors and 
produce an experience of brilliance or gray and nothing 
more. A certain blue and a certain yellow will do this. So 
will also red and a slightly bluish green. Actually it is pos- 
sible to find for any chromatic color .some other which is 
mixed with it at just the right brilliance and in the right 
profHirtion will have the effect of canceling the chromatic 
({ualities and prcKiucing merely a sensation of gray. The 
pairs of such opfxisites are known as complementary colors. 
The mixture of rion-complementary colors produces partial 
effects of cancellation, but the details of this must be omitted 
here, interesting as they will prove to be for those who liave 
lime to read further.'*' 

.4daf)tation in the field of vi.sual experience is of frequent 
tKCurrence but is attended by certain after-effects not found 
in the other sense fields. The usual and now familiar 
phenomena of reduced sensitivity is a matter of daily occur- 
rence. U|X)n pa.ssing from a Irrightly lighted room into one 
that is |K)oiiy lighted one at first finds himself almost blind. 
He has been .so completely adapted to the bright degree of 
illumination that he is no longer rcsfKrnsive to weak visual 
stimuli. But after being in the dark room for a few' minutes 
the di.scovcry is made that after all the r(x>m is not so very 
daik, light is visible coming through cracks in many places 
not at first noticed. UfKin going into a room illuminated 
with red lights the effect at first is that of marked redness but 
after a little the redness seems to di.sap|>car and the illumi- 
nation takes on more of the familiar character of an arti- 

xCitre should lie exercised here lo avoid confusion with the mixture of 
IMinls which protlncc very different results from the mixture of liKlits be- 
cause paints are siilxtiances which alrsorb certain lights and reflect others. 

JoTilchcner, h. B.. A Textbook ol Fyyrholof^, pp. ri9'9*: Boring, Langfcid, 
and Weld, Pryrholoffy , diap. i', Murchison. C. (Ed.>. The Foundatiom «/ 
Experimentai Psyrhotof(\, dia|X(. -j, 5 . 
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ficially illuminated room. Putting on and the wearing of 
colored glasses for a time will produce a similar change of 
experience. 

But adaptation, it will soon l>e observed, is attended by a 
curious and interesting after-effect. If one gt>e.s into a room 
illuminated strongly by red light and after becoming fully 
adapted to that light one passes suddenly into normal day- 
light, the first effect is that of a great increase in the bril- 
liance of all greens in the visual field. It was |)ointed out 
above, it will be recalled, that a bluish green was the comple- 
mentary color of red. Hence the experience of becoming 
adapted to red has made the person far more .sensiti\’e to the 
opposite or complementary color. If this rule is kept in 
mind it is possible to predict what will lx; the after-effect of 
stimulation to any particular color of light. 

What are known as after images constitute an important 
feature of visual experience and often a very useful one. Of 
these there are two kinds. The posithfc after-image is the 
continuation of a visual experience without change of ct)loT 
for a brief moment after the stimulus has been removed. 
After inadvertently lotjking at a bright light for a moment 
one frequently experiences the same light for a brief time 
after shutting the eyes or turning aw'ay. This is utilized 
practically in the production of the moving picture show. 
The pictures throw'n on the screen are, as everyone knows, 
a succession of pictures in each of which many items are 
identical. But the observer experiences not a succession of 
pictures but a single picture on the scTeen because the timing 
is so nicely controlled as to have the gap Ixftween pictures 
filled in the observer’s experience by the positive after-image 
from the just preceding picture. Watching a lantern swung 
in a circle often produces the effect of a long curved line of 
lig^t. This is because the positive after-image does not die 
out immediately and so gives the lingering effect from 
where the lamp had just been. 
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Negative after-images come after the positive after-image 
has completely disappeared. And usually after a momen- 
tary interval. This can be readily demonstrated by looking 
at some brightly illuminated colored field (cloth or wall or 
sheet of paper) for a few minutes; and then either closing 
tlie eyes gently (but completely) or looking at a gray wall. 
At first a jKisitive after-image of the color may be experi- 
enced. This will soon disapjiear and shortly after another 
after-image will appear but of the complementary color. 
This is the negative after-image. When these have once 
been discovered they will be observed with far more fre- 
quency in everyday life than is anticipated. Ordinarily we 
do not stimulate the eyes in a manner to isolate or to bring 
these phenomena of vision to our attention. 

It should also be observed that the color of an object or 
field may depend greatly u|>on the color of the immediate 
surroundings. A bit of gray ribbon laid across a richly blue 
dress is likely to appear .slightly yellowish, just as a bit of 
such ribl>on placed on a yeliotv field will look slightly blu- 
ish. This is the contrast effect and is one which designers 
must frequently consider. In the illustration given one pair 
of ctunplcmentary mlurs was used but any other pair would 
have worketl equally well. It is now uell -established tliat 
the contrast effect is in the general direction of the comple- 
mentary of the color of the field wliich induces the contrast 
effect. 

Careful experimentation has revealed that the sensitivity 
of the human eye to c<ilors is not the same over the w’hole 
field of vision. That jKjint in the eye which is used w'hen 
we look straight at something (the fovea) is a point whicli 
produces chromatic experiences better than any other place 
in the eye. But it is not as gooti for the sensing of mere 
light and shade. The extreme edges of the retina are by 
contrast far less effective for colored vision but much better 
for the sensing of light and shade, for seeing things at night, 
for what is often referred to as ttvilight vision. It has some- 
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times been said that we are color blind in die extremes of 
the field of vision but this is an exaggeration. It is true, 
however, that in the extremes of the visual held, often 
termed the periphery, we are far less sensitive to the reds, 
blues and yellows and beyond a rather limited held are un- 
able to sense green no matter how strong the stimulus.^' 

From parlor stunts most persons have discovered the ex- 
istence of the blind-spot. There is one of the.se in each eye. 
It is the place where the bundle of nerves carrying the vis- 
ual excitations to the brain pa.sses out. For a long time it 
was supposed to be a place of complete blindness but in 
recent years certain experimental studies have made this 
questionable. However, the amount of vision from this 
spot, if any, is probably too slight for any practical value. 
That we do not ordinarily notice tlie blind-spots is doubt 
less primarily due to their location. They are so located 
tfiat an object in the held of vision which would tall on the 
blind-spot of one eye would not fall on the blind-spot in 
the other. Hence one eye would compensate for the other. 

A curious but commonly intere.sting fact is the existence 
of color-blindness. There are a considerable numl>er of 
persons who are from birth deprived of the fxmibility of 
much of the visual experience the normally sighted enjoy. 
These are the color-blind. They are not all alike either in 
the nature or the degree of their defect. Some are a little 
lacking in sensitivity to certain colors and are thus easily 
confused while others see no chromatic colors at all. To 
the latter the world is a field of whites and grays and blacks, 
as lacking in chromatic experience as if they lived in a world 
of colorless pictures. The most common form is known as 
red-green blindness because of defect in the sensing of these 

o Ferrcc, C. £., and Rand, C>.. "Chromatic Thre»hoid« of .Seiuation from 
Center to Periphery of the Retina and Their Bearing on Color Theory," 
Psychological Review, tpig, |6, 16-41, iso-itt). 

Ferree, C. £., and Rand, C., "The .AI>iiolutr l.imicit of Color Sensitivity 
and the Effea of Inteniity of Light on the Apparent Limit*," Pcychological 
Review, ipao, ay, i-ag. 
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colors. Such persons see all grays and blues and yellows 
and their combinations without trouble. Then there are 
much more rarely instances of persons who sense the grays 
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and other colors but cannot sense blues. Generally s{>eak' 
ing to color-blind persons the colors for which they are 
defective appear to them as a gray of some degree of bril- 
liance. For some reason still unknown color-blindness oc- 
curs more frequently in males than in females. 

The Eye and Nerve Tract. Of all the sensory end-organs 
the eye is the most complicated. It must of necessity be so 
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in order to mediate the many different kinds of experiences 
just described. In the accompanying diagrams it i.s well to 
observe that the sensor^' endings in the eye do not point out- 
ward toward the incoming light waves but inward toward a 
dark coat of the eye, the choroid. It should also be noted 


‘ ‘ Sctarotic e<Mt 
' ' Choroid cost 
• ' PigmrwiMoyer 



Fic. 15. Cro*^ v^ition of retina of the rve. /From /’«\r/(r//rl^{^■, bv Boring, 
langfcid and Weld. Reproduced by permiMion of the author!! and of the 
publiahers, Joiin Wiley and Som. Inc.) 


that the sensory endings in the retina are of two types, the 
rods and the cones. These are known to have specialized 
and different functions. The cones arc specialized for re- 
sponsiveness to chromatic stimulation. Of these there is a 
vastly greater proportion in and around the fovea where 
color vision is at its best. Out totvard the periphery of the 
eye the rods are proponionately more numerous and it is 
there that we are best equipped for twilight vision and 
W’herc color vision is not so good. There are persons who 
have a defective rod vision, and as a consequence have great 
difficulty in seeing things at night. The axones of the optic 
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nerve will l)e observed as a large bundle passing out at the 
back of the eyeball. From there they carry the visual ex- 
citation up to a center in the posterior region of the thala- 
mus from which the great spread of nerve fibers known as 
tlie optic radiation carries the excitations out to that area 
of the fxrcipital lolx* of the cerebral cortex known as the 
visual area.** The effects of the interrelations pos.sible in 
the cortex will he huind iit the next chapter where the fur- 
ther development of associations of sensory experience are 
presented. 
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Chapter VII 
PERCEPTION 

When the response to sensory stimulation indicates the 
inHuence of learning it is conmiun practice to designate 
such a response as a perception. When the baby turns its 
head toward a noise, we recognize that there is response to 
sensory stimulation, although it would not ordinarily be 
designated as perceptual: but when the adult hears a noise 
and utters the correct name for it. we say that a perception 
has taken place. When a {jedestrian merely jumj>s at the 
sound of an automobile horn, few would think of that as 
anything more than a very primitive sort of res|x)nse to s«'n- 
sory stimulation; but. when a pedestrian iijx^n hearing the 
horn of an automobile turns and remarks that it is his 
neighWs car, then there is the indication of learning 
effects and it is a perception. 

When perception is thought of in this way. the relation- 
ship of reading and other forms of personal experience to 
perceptual development can be readily recognized. The 
sight of a hill may mean little to the child sliding upon it, 
but to the person who has read widely the sight of that hill 
may bring a wealth of resp<mses in terms of thoughts about 
glaciers, the movement of earth particles, the melting of the 
glaciers and the defxisition of these earth {^articles over very 
long periods of time. To one jxrrson a yellow^ flower may 
be something that is merely bright and pretty; but to an- 
other the yellow flower may stir responses in the form of 
memories of .seed-planting, of watching the plant grow, of 
seeing the blossom come, of books, and names and associ- 
ated persons. A certain combination of auditory experience 
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produced by air-vibrations set up by the voice apparatus of 
another person may lie reacted to as just a succession of 
noises, and it may be reacted to by thoughts of the days 
when one studied German in high school, of the teacher, of 
the book used, of the meaning of those sounds, and perhaps 
witli impulses to speak in the same language. Education, 
formal and informal, may thus l)e pro|)erly thought of as 
contributing constantly to the development and change of 
the {icrceptions of which any one individual is capable. 
The more education and experience in the world the more 
meaningful will the resjx>n.ses to sensory experience become, 
ihe more |)erception.s will have l>een established. The more 
education and travel and reading and study one has, the 
more kinds of perceptual respionses are po.s$ible. The infant 
shows very little of such perceptual res|3onse. but as soon as 
the baby manifests what appears to the adult to be percep- 
tual in nature much is ordinarily made of it. Perhaps en- 
tries are made in the "baby l)tK>k.” 

Careful e.xamination of any simple form of perceptual 
liehavior will quickly reveal that perception involves the 
arousal of responses for which tlie original stimulus seems 
not to be present. For example, the small child is shown a 
watch. The feel of it i.s experienced, the sounds of the tick 
and of the word "watch” are heard, and the child is stimu- 
lated to repeat the word for himself. Later on when that 
same ticking m^uikI appears again the child may utter the 
word ‘‘watch’’ and have perhaps a recollection simultane- 
ously of the feel of holding it in the hand. Thus responses 
which were a fxirt of the original exjierience with their own 
s}x;cial stimuli are later aroused by a part of the original 
stimulating situation. To the person who has been at 
Niagara Fails the sound of those syllables Ni-ag-a-ra will 
arouse visual recollections of the experience of looking at it. 
auditory recollections {xrrhaps of the sound of its roar, and 
possibly even something of that same cjueer feeling which 
one has upon looking down from the great heights or of 
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standing at their foot and looking up. But in the person 
who has never had such experiences the sound of the word 
Niagara may bring up niercly recollections of a' picture in a 
book or of a spot on a map. Both such experiences are defi- 
nitely perceptual and both illustrate the arousal of parts of 
a former experience for which the original stimuli are no 
Icmger present; but they are obviously very different because 
of tlic difference in the former experiences with the word 
Niagara. 

Perception of Objects. The perception of an object will, 
upon examination, l>e found to conform to the general 
principles presented alwve. The perception of an object 
can be traced to former exfjerienccs with tljat object, and 
will be observed to involve the arousal of traces of tlu»e 
former exfjcriences. This may best be undcrst(K»d by ob- 
serving the development of an object perception in one's self. 
Go, for example, into a machine shop. Very soon some ob- 
ject will be seen which is largely meaningless. One cUhjs not 
know what it is called nor w'hat it is for. Impiiry of the 
machinist will reveal its name and its use, }>erhaps he will 
demonstrate its use and he may even let the visitor go 
through the motions of using it for himself. Then later on 
the sight of that same object, or another quite like it, will 
call to mind traces of the machine-shop experience and the 
person once ignorant can now say that he knows what it is 
and what it is used for. Many succeeding experiences with 
that object may gradually bury that original meaning-estab- 
lishing experience but the object will continue to arouse a 
perception which involves its name and its use. Thus is an 
object-perception established. This it will be observed in- 
volves ordinarily the utilization of several kinds of sensory 
experience with the object. One of the best ways to Icam 
rapidly is to make the learning experience involve as many 
kinds of sensory experience as |X>ssible. 

Object perception constitutes a very large part of the 
early training of every individual human being. Children 
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are given a great variety of toys, many of which are small 
duplicates of normally larger objects, they are supplied with 
picture l)ooks from the viewing of which, with the help of 
adults, many more objects and their names are acquired. 
Stories are constantly told to children or read to them, the 
psychological import of which is the development of object 
j inceptions ; stories of animals, of places, of people, of ob- 
jects and how they arc made. A visit to a kindergarten or 
the primary grades of any go<Kl schtHtl may be in this con- 
nection a tnost illuminating experience. One w'ill see there 
the process of developing object perception going on at 
every turn. 

Illusions in Object Perception. This form of response 
which involves both stnisoiy stimulation and the arousal of 
formerly associated sensory responses may be found to oper- 
ate .sometimes in a misleading fashion. If. for example, one 
is f|uite tvell-actpiainted with a certain girl who regularly 
wears a red overcoat, and then some day secs a girl in that 
kind of a re<l coat just going out of sight around a comer, 
one is probably tjuite willing to testify tliat the friend went 
around the corner at that particular moment. Perhaps, 
however, the friend had loaned her overcoat to another girl 
of afxnil her own size and that it was the other girl W’ho 
went around the corner in the red coat. In this caje the 
sen.soi y impression of red in a certain pattern has long been 
asstrciaied with the habit of responding in terms of the gfirl 
who usually svears that coat. Thus it is not surprising that 
the sight of the red coat should arouse all of the usually as- 
sociated resfKmses which mean to the person who has this 
perception that the well-known girl was seen going around 
the comer. I.ater he will be surpri.sed to learn that he was 
mistaken, that he had experienced an illusion of a very com- 
mon form. Almost any reader will be able, after a little 
effort, to recall similar instances in his own experience. The 
author himself once, when partially asleep, mistook an over- 
coat and hat on a rack in the corner of the room for a man 
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standing in that comer. Only the sight of the stick in the 
place where the head and face sliould be dispelled tlie illu- 
sion. 

Perception of Place. Objects are not. however, perceivetl 
in complete isolation. They are always perceived as l>cing 
somewhere. There is thus in the perception of an object a 
part of it which means place. A tree is not perceived as 
standing alone in a spaceless void. It is ex|x^ricnced as in 
relation to the ground, as being at some distance away, and 
as off in some specific direction. Sometimes these features 
of fterception are treated separately as the perception of 
space, but it will not take much consideration to realize that 
space is largely a matter of our perception of objects in rela- 
tion to other objects and then of our thoughtful abstraction 
from such perceptual exf>eriences. In our thought we may 
abstract and develop concepts which have no counterpart in 
perceptual experience and we actually do this very often, 
but we should not thus be misled into talking about the per- 
ception of space as though it tvere like the perception of an 
object. Perceptions of location .and distance and size arc. 
however, a part of most perceptual experiences and these 
parts of the experience call for examination. 

Suppose, for example, that someone lays a pencil along 
the bick of the left hand. \Vc have at once the perception 
of a pencil ({lerhaps, although it might at first be the mere 
perception of something unnamed along the hand) against 
the left hand. Our many experiences with the visual shape, 
the temperature and the pattern of ctitancous sensations 
produced by a pencil arouse in us this perception. But we 
can perceive a pencil by one hand as well as by the other. 
And we interestingly enougli know almost as quickly on 
which hand the pencil has been laid. By careful experi 
mental procedure it would be possible to apply such an ob- 
ject to either hand with exactly the same pattern of pressure 
sensations and temperature sensations in each but the per 
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son so stimulated would promptly perceive the exact loca* 
tion. It is this location which needs examination. 

How this is achieved can be easily observed by anyone for 
himself and in the process he will see again the essential fea- 
tures of every per<;epti<in. Let some assistant touch him 
(keeping eyes closed) now in one place and now in another, 
on the cheek, the hand, the shoulder, the foot, and so on. 
If one watches himself very carefully when this is being 
<lonc, one will n<Jtc that there is a slight, very slight, tend- 
ency to move toward the |x>int touched and most j>ersons 
will also note the frequent arousal of a visual image, picture 
in the ‘‘mind's eye." of the place touched. These visual and 
mottu a.sstK:iations arc the remnants of the experiences 
ifuoiigh which we learnetl the perception of kK;ation. of left 
.md <)f rigfu. W’e did not originally have these |>erceptions. 
W’e learned them very early in life, or most of them. It is 
instructive to observe alst) that there are some places on the 
l«)dy even in mature years for which j)ercepiions of hx^tion 
,ire very |M>or indeed. Tliese are the parts of the hotly 
which we cannot see except by much effort, perha|>s only 
with the use of mirrors. These arc the places on the body 
which we seldom touch with our bands and then only with 
s<.) much effort that we do not often try to tlo so. 

The visual perception of place is also to a large degree in- 
terpreted in terms of a.sstK:iatcd responses. In this, however, 
there is probably .something as original and native as is color 
tn sound or taste. This is the existence of pattern. It now 
seems fairly certain that the most primitive form of visual 
experience is that of a poorly detailed pattern against a 
background. The baby probably experiences this distinc- 
tion of the outline of the mother’s figure against the general 
background or the outline of the window against the rela- 
tively less stimulating wall of the room. Into this experi- 
ence soon comes, so far as we know, distinctions of place, 
probably through the associations of the particular pattern 
with movements of turning the head and eyes, or froth, to- 
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ward the mother or the window or whatever it may be. As 
the object is examined more and more details come to stand 
out in it. a part of the pattern comes to stand out against the 
rest as background. .Anyone may experience much the same 
thing for himself by going through the process of learning 
to look through a microscope. When one first looks through 
the eye-piece there is the exjierience of a spread-out pattern 
against a light background, but few of us can see muct) detail 
in that spread-out object the first lime. There may be some 
unevenness of lighting but more than that few of us observe. 
Repetition and the help of the iKxik or the instructor soon 
lead to the observation of more and more detail within the 
object. Observation of detail is accompanied by movements 
of the eye so as to bring each part and detail upon the fovea, 
the point of clearest vision. Thus general relationships 
within a visual pattern develop. 

In the larger field of vision of everyday life there is in- 
cluded obviously far more than is possible with the eyes 
fixed. Ordinarily wc swing the eyes al>out and move the 
head also thus greatly increasing the field within which per- 
ceptions of location can be made. The achievement of clear 
vision of objects in the many different pt>ssil>le positions, up 
and down, left and right, and all the possible combinations, 
involves much eye and head movement. This establishes a 
vast range of kinesthetic association with the sight of the 
particular objects in the particular position.s. After much 
such movement has mken place, after the individual is much 
practiced in responding visually to objects in various posi- 
tions, the actual completed movements may no longer be 
necessary. The mere presence of the tendencies to such 
movements may lie enough. We have all had, or can have, 
the experience of keeping the eyes fixed upon some one spot 
and observing our perceptions of objects in other locations 
but without actually moving the eyes out to them. When 
this is done careful ob.servation is almost certain to reveal 
the presence of sensations from the tensing of the eye mus- 
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cles in preparation for the appropriate movements which 
would take place were they not inhibited by the determina- 
tion to hold the eyes fixed upon the selected spot. Alto- 
gether this contributes a mass of kinesthetic association 
which constitutes a very large part of the meaning we know 
as the perception of location. Perception of the location of 
sounds is p.sychologically somewhat similar, a discussion of 
which will be found a little farther on. 

Perception of Distance. This is one of the perceptions 
we all liave which is interesting because it is not the percep- 
tion of an object but rather the jrerception of relations be- 
tween some oltject or oljjects and ourselves, or between one 
object and another object. The |>er.son who is Ixtrn blind 
must obviously be largely dependent for his perception of 
distance upon kinesthetic experience. He must move his 
liands back and fortli over the table in order to learn its size, 
obtaining thereby familiarity with the amount of movement 
of his hands and arms nece.ssary to compass it. Then when 
he moves his hands over a smaller table comparison becomes 
|K)ssible. l.arger distances must l>c walked through in order 
to make them familiar and recognizable. They must be 
walked through and brought into asstx'iation with hand and 
arm movements. We who are sighted have obviously the 
additional aid which coines through our vision; but we in 
childhood do much the same thing as does the person bom 
blind. Witli sighted children, however, the kinesthetic ex- 
perience is at once associated with the visual. Children 
may often be seen marking off distances and saying, “I.et’s 
run to that place." They are by such means developing per- 
ceptions of distance. They reach for things which are far 
away, grasp them and bring them close to. They run to 
places and back again; and when they have run to some dis- 
tant point they look back to the place from whence they 
have come before running back. Thus are the jierceptions 
of distance develo[>cd. 

But in all this process of developing distance perception 
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there are incidental factors operating which are not so read- 
ily observed. One of these is the size of the retinal image 
and its changes. When an object is close to the eyes the 
image of it represented upon the retina must obviously l)e 
much larger than it is when the object considered is far 
away. A man close to the eyes produces a larger image on 
the retina tlian the same man five blocks away. If wc stand 
and watch the man walk away from us through the entire 
five blocks we perceive the man as walking away from us. 
We see his legs move and we have learned that those visual 
experiences mean walking and we may observe that the rela- 
tion of the man to the street cro.ssings and the buildings 
changes. These arc cues which serve to arou.se the jx'rcep- 
tual experience of the man walking away from us. liecoming 
constantly at a gieater distance from the eyes through which 
the perceptitjn is aroused. 

It is well, however, to observe that our perception is defi- 
nitely that of the man moving away from us, although as he 
moves away his image ujx»n the retina of our eyes mmt Ije- 
come progressively smaller. It is a curious but iin{>ortant 
fact that these changes in size of the retinal image do not 
produce in us the experience of seeing the man grow stead 
ily and correspondingly smaller. Perhaps very young chil- 
dren do have their perceptions of size affected by every such 
cltange in the size of the retinal image. Of that we are not 
certain. But it is certain that in older children and in adults 
a habit has become established of correcting for this progres- 
sive change in the size of the retinal image, so tltat, within 
certain limits, a change in the size of the retinal image docs 
not produce the illusion that the {xrrson or object looked at 
is changing in size. This depends also upon the general set- 
ting. If the image of the man should become smaller, with- 
out the associations with the streets and the buildings 
normal to movement away, then w'e should of course have 
the astonishing experience of seeing the man grow smaller. 
In some recent moving piaure presentations this effect is 
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produced and capitalized. There is also to be observed in 
tins connection that the constancy of size in visual percep- 
tion is limited to the range of common or greatest experi- 
ence. Beyond these limits we have all observed the curious 
effects of the unusual retinal image. When one stands on a 
very high place and looks down into the street Ijelow at the 
|)eople walking alK>ut, these human beings appear to be 
noticeably tiny. We perceive them as human beings be- 
cause of their shape and familiar movements; but they ap- 
{K*ar to be ludicrously smalt because we are quite tmaccus- 
toined (we have no well-established perception responses) to 
having these responses in association with images so very 
small. 

There arc also certain definitely optical factors in the 
visual perception of distance which have their influence 
upon our perceptual res|V}nses. They serv'e no doubt as 
cues or aids in setting off the correct perception. One of 
these is the di0eretice in the retinal images. The two eyes 
function much as would two cameras placed a little distance 
apart. If pictures were taken by two cameras so placed no 
one would ex{>ect the resulting ptair of photographs to be 
exactly alike in every detail. Pictures taken for use in a 
stereoscope, once a common household object, are taken in 
this manner (although somewhat exaggerated). Careful 
comparison of them will quickly reveal the slight differences 
due to tlie difference of position. One can observe the same 
thing by holding the head quite still and looking first with 
one eye and then w’ith the other. In observing the differ- 
ence between thick and thin objects these differences in the 
retinal images arc quite important— with one eye we may 
even see "around the corner" in comparison with what is 
seen with the other eye.‘ 

> Try for proof of this the miint of placing a napkin ring at arm's length 
from yourself on the table in front of you. I'hen with one eye closed try 
10 spear the ring with a pencil. This can easily be dune with both eyes 
open but without the aid of the difference in the retinal images it will be 
found much more dffiiciilt. 



170 


PERCEPTION 


Looking at one object with two eyes also involves the phe- 
nomena of convergence. In order that an object may fall on 
the point of clearest vision in each, the fovea, it is necessary 
if the object is fairly close-to for each eye to swing a little 
inward. Then if the object should be moved a little nearer 
or a little farther away it would be necessary' for the eyes to 
swing a little nearer together or a little farther apart in 
order to keep the object on the fovea of each eye. That this 
does occur anyone may readily demonstrate by watching the 
eyes of another as he looks at an object moving to and from 
in that fasition. If one serves as the subject for such an ex- 
periment one quickly becomes aware of the strain sensations 
from the eye muscles, when they are asked to do this some- 
what unusual amount of work. Persons who have lost the 
sight of one eye have, for a time at least, a little more diffi- 
culty in perceiving differences in the distance of an object 
because they obviously lack Iwth this muscular factor of 
convergence and the differences of retinal images mentioned 
above. 

The range within which tltese differences of convergence 
function as factors in the pterception of distance is not of 
course very great; but it is the range within which much of 
ordinary exjjerience takes place. Kstiniates differ. Some 
say that these differences are influential uf> to a distance not 
over lOO feet. Others think them influential up> to 250 or 
300 feet. Beyond this latter distance the object of consider- 
ation is far enough away $0 that the lines of sight of tfie two 
eyes are practically parallel. 

Adjustments of the eyes for differences of distance are not 
limited to convergence. There is a change also in the sha|X‘ 
of the lens known as accommodation which must be in- 
cluded. This change in the shape of the lens, resulting in 
a change of the focal distance, is produced f>y a very' small 
muscle known as tlie ciliary muscle which by effecting a re- 
duction of tension upon the ligament holding the lens per- 
mits it to swell out or thicken up. The effect of this is the 
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same in the eye as that achieved in the focusing of a camera 
by changing the distance l>etween the lens and the plate or 
film. It produces a convergence of the light rays exactly 
upon the retina of the eye and tlius produces a clear image. 
The pull of the ciliai 7 muscle in the eye may be felt by any- 
one who will rapidly shift some object back and forth from 
one distance to another in front of one eye. (^ne can by so 
doing also observe the moment of time necessary after a shift 
before the muscle brings alxnit the proper change in the 
accomiiMidatioii of the lens, the monjent required to bring 
the object shifted kj a new distance into clear vision. 

This factor of atcommrKlation is alstj one which functions 
only within a limited range. Smne say that clianges in ac- 
(oiuinodation for objects already inoie than thirty feet away 
are Kk) small to be of significance; wliilc others think that 
it may be influential in distances up to as high as fifty feet. 

The other cues or aids by which perceptions of distance 
are achieved visually are rather numerous and often so com- 
monplace that iliey fail of observation. Clarity of outline 
or distinctness of the object Uniked at is frequently relied 
ujxm as a guitle. When the artist wishes to give the one 
who hxrks at his picture the impression of distance he makes 
the outline t»f the objett hazy. If the olrject is supposed to 
Ik’ close-to. the outline is made as sharp as it would be if we 
saw the object closc-to. Illusions through the misperception 
<if this item are coivunon. Objects in a fog appnrar to have a 
hazy outline and thus are often perceived as being farther 
away than they really are; while persons going from a foggy 
atmosphere into a very clear atmosphere are often misled in 
matters of distance. 

The relative position of objects also contributes to the 
jierception of distance. When one object, for example, ap 
j>ears to be above the other and the appropriate relative sizes 
are maintained, then the upper object is jierceived as being 
farther aw'ay than the lower. When the upper part of a tree 
appears in a picture to be growing out of the top of a barn. 
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the perception is immediately that the tree is standing be- 
hind the barn. Distributions of light and shade are likewi% 
useful in pnxlucing these perceptions. Some object project- 
ing from the side of a sun-lighted wall will be light above 
and shaded underneath. ball standing on a table lighted 
from above will also have such a distribution of light and 
shade. But if this distribution of light and shade is reversed 
we tend to perceive an indeiitation in the wall or a concav- 
ity instead of a tonvex surface. It is interesting to observe 
also what art teachers speak of as geometrical perspective in 
drawing. There is the commonly taught statement that all 
parallel lines in perspective drawing meet at the horizon. 
The truth of tliis statement can be easily demonstrated. 
Lines that are known to l)e parallel, if drawai .so in a picture 
quickly appear absurd, w^hile if drawn in a manner to meet 
at the horizon in the picture they will be |H!rceived as 
proper and natural. The failure to utilize this frequently 
appears in the pictures of small children who tend to draw 
in terms of their naive observations of the obje< t rather than 
in terms of the proper pattern to prtKiuce the tlesiretl per- 
ceptions of distance. Railroad tracks leading off to the 
horizon in a picture appear to meet. They would present 
an absurd appearance indeed if they were drawn so that they 
were actually the same disuince apart at each [x>int in the 
picture. 

Comparison with the size of objects whose .si/e i.s a well- 
established perception commonly aids in our (KTceptiuns of 
distance. When one tries to judge the distance away of 
some object without sucii aid great difficulty is encountered. 
Standing on the seashore and judging the disutnee away of 
a passing vessel is for the untrained a very difficult task, 
fraught with many errors. But, for the |)erson who is accus- 
tomed to judge distances without reliance u]x>n comparison 
with familiar objects, it does not appear to be so difficult. 
Old sailors and otliers accustomed to such perceptions fre- 
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quently have much quiet amusement over the mistakes 
made by summer visitors at sea-coast resorts. 

Auditory Perceptions of Distance are often still more 
diiricult l>ecaiise there are so few cues with which the per- 
ceptions may t)e asstK'iated. The cue most commonly relied 
ii|x>n here is the intensity of the sound. Faint sounds are 
})cri eived as far away and loud sounds as near to. But obvi- 
ously the perstm perceiving must be familiar with the ordi- 
nary intensity of the given sound w’hen the source of it is 
closc-by. .\ rcKJster crow if characteristic in every respect 
except for its faintness will be perceived as far aw'ay. Some- 
times a telephone receiver gets a little out-of-order and the 
\oice listener! to is fainter than it should l)e. We then per- 
teive the iieison speaking as far away, whereas the voice in 
the telephone receiver ordinarily apjx“ars to be close-by. 

The (pialitv of the sound is. however, a very imfxirtant 
fador in this auditory jxTteption of distance, although we 
may tiever be very accurate in its use. That the quality of 
a sound near-by differs notably from the same sound at a 
considerable distance can be readily demonstrated. Listen 
for instance to the whistle of a railroad locomotive near-by 
and then hear the same whistle at a considerable distance, 
preferably at a succession of different distances, and it will 
l>e promptly observed that the quality as w’ell as the inten- 
sity changes with the tlisiance. This qualitative change is a 
change in that (]uaiiiy descrilxrd in a preceding chapter as 
timbre. Some of the overtoties which contribute impor- 
tantly to the timbre c|uality when the source of the sound is 
near-by are not strong enough to carry very’ far. Hence, 
when the source of the sound is farther away, they will be 
fainter or not apparent at all. thus producing the change of 
quality commonly observed. The firing of a gun close-by 
produces a different quality from that of the same gun away 
on a distant hill-side. Some persons become highly trained 
in the perception of these differences and arc surprisingly 
accurate in their estimates of difference. 
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Perceptions of Movement also doubtless involve some- 
thing which is original and native to the behavior of the 
nervous organism. This has come to lx* known through the 
discovery that the experience of movement can lx* jjrwhiccd 
without there being actual movement in ilie visual field. 
When, for example, a \crtical line is ex|K)sed and quickly 
follotved by a horizontal line in the position in which the 
vertical line would have been had it been rotated to the 
horizontal by movement either to the right or the left, there 
is prcxiuced the exjxrience of movement if the alternation 
of these two lines is at a certain proper s|X*ed. If these two 
lines are alternated at a S|x-ed which is too great, the experi- 
ence of mo\ement di.sapjx*ars and there is st'eti only the two 
lines as if in continuous ex}x>sure; if the sjseed is slower 
than that optimum which prcKluces movement, there is the 
possibility of experiencing a slight partial nioveineiit of 
either or both lines: but. if the rate of alternation is slow- 
enough, the experience of the observer is that of simple 
alternation of two lines in two different jxjsiiions. The 
experience of movement at the optimum speed already de- 
scribed is technically known as the “phi phenomenon." It 
is im{x)ruut because it reveals that the experience of move- 
ment is largely a central or cerebral prexess. It detrends 
upon some sort of spread of activity in the cortex of the 
brain from one area or {xutern stimulated to the other. 

Much perception of movement, however, must apparently 
involve the now familiar phenomena of ass<x:iations which 
give the meaning of movement. The factors in the percep- 
tion of location have been descrilxd alxive. Now let it lx* 
supposed that an object is moving slowly over .some surface 
of the skin. Such would arouse now one and then another 
of tliose perceptions of location which appear to l>e impor- 
tant factors in the ordinary perception of movement. When 
one location is perceived and then another and another writh 
the associated visual perception of a moving stimulus, an 
ant for instance, the perception of movement must then 
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involve the association of cutaneous experience with visual. 
S<7nie proof for this may be found in the illusion produced 
by very rapid movement. Sometimes the movement is so 
rapid as to make impossible the clear perception of any 
more than the place of starting and the place of stopping, 
'rheii the extent of the movement is greatly underestimated. 
I'his is assuming of course that the {lerson is unable to see 
cither the skin surface involved or the moving object. 

The everyday visual exfjerience of movement must be 
obsers’cd in tvvrr set.s of t iicumsiances. wlten the eyes are 
lived and the object moves across the field of vision and also 
when tlic eyes are moving becau.se lixetl u{x>n the moving 
object. When the eye.s are fixed and an object moves 
through the field then there is probablv the native move- 
ment exjierience described above as the phi phenomenon, 
iK'cause the moving object will stimulate adjacent areas or 
f)oitu.s in sut cession. Uut there arc doubtless also associated 
with tiiis the }K'rccption.s of different Icxations in the visual 
field which have grown through the many experiences of 
seeing and adjusting to objects in various jxisitions. Here 
it becomes articulated with the details of the visual percep- 
tion of [xjsition described alxive. The cinema reproduction 
of movement utilizes these pr<K:es.ses. .Actually the moving 
picture is a series of still pictures taken in rapid succession. 
I'fiey thus repre,sent a moving object in a succession of posi- 
tions. When these are reproduced by projection upon the 
screen, the viewer exjicricnces a scries of stimulations in 
rapid .succession, with the result that he perceives the mov- 
ing object as moving. Objects whicli maintain the same 
place upon the retina of the eyes are comjxirably perceived 
as continuing in the same kxration. 

When the eyes follow the moving object, the object 
looked at remains constantly upon the same area of the 
retina, and thus is constantly in clear vision. Mere it is the 
objects in tlie background which stimulate a succession of 
points on the retina and Utus produce the ex|serience of 
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movement. Tliis ap[>arent movement of the background 
can be readily experienced any day by merely watching a 
passing car or a person walking down the street and at the 
same time attending to the background rather tlian the car 
or the person. Why we do not ordinarily observe the back- 
ground as moving under such circumstances and the cat or 
person as standing still is again an example of that correc- 
tion which takes place in our fterceptual responses, a cor- 
rection which has grown out of the many experiences we 
have had with such situations. To the fjcrson well -grown 
and w'ith normal vision the habit has been long established 
that when the backgnnmd appears to move and the object 
appears to Ite standing still then that is merely an illusion 
and that the facts are quite otherwise. Now and then this 
illusion is brought forcibly to our attention when we s<*e in 
a news reel presentation an instance of where the photog- 
rapher permitted the camera to follow the moving object. 
Then the movement of the background often becomes nota 
bly apparent. Hut the average attendant at the movie show 
either d<jcs not notice it at all or if he docs merely passes it 
off as a curious illusion. 

Perception of Direction. The means by which we be- 
come aware of the direction of an oljjcci to which we re- 
spond visually has l>een well indicated in the presentation 
of the percepti<m of distance above. Those kinesthetic 
associations coming from movements of the eyes anti of the 
head and Ixxiy in order to bring the object into the clearest 
possible vision constitute the assrxaations which give the 
meaning of direction. Doubtless these are acquired very 
early in life, but even after achieving mature years it is pos- 
sible occasionally to observe experiences w^hich bring about 
some improvement. 

The perception of the direction from which sounds come 
to us is far less simple. It is complicated by the fact of 
greater difference of location of the two cars. With one on 
each side of the head sound waves strike them at different 
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times and in difFereiit ways. It is through these differences 
that differences in the direction of the source is learned, 
rhese difference.s become associated with visual experiences 
and the larger kinesthetic patterns of moving the head or 
entire body toward the perceived source or direction. It is 
(hc.se associated reaction patterns doubtless which give the 
full meaning of direction, but it is to the differences in pat- 
tern of auditory ex|)erience from the two cars that the differ- 
ences of associated pattern are cued or related. One demon- 
stration of this can lie easily made. Any device which pro- 
duces a simple brief sound, a snapper for example, will be 
found very easy of location by a blindfolded subject if the 
snapper is placed anywhere except at a point equidisunt 
from the two ears. When it is held anywhere in a median 
plane lietween the cars tliere will be gross errors of apparent 
direction; but as the source of the sound is brought nearer 
to a line running through the ears the accuracy of j>ertep- 
lion of direction inerrases. 

Illustrations of this appear with some frequency in every- 
day life. When one is seeking to perceive the direction of a 
sound coming from so far away that the difference of inten- 
sity at the two ears is negligible, there is great difficulty in 
its location. Again, it will be observed, that when the di- 
ifTtion of a sound is in question people frequently turn the 
head this way and that in order to get the perception more 
clearly. The effect of this turning the head about must be 
that of increasing and decreasing the difference betrveen the 
ears, thus bringing out the perception more clearly. 

There are two other factors in the auditory perceptitm of 
direction which arc important but which involve primarily 
the nature of the sound w’ave and the fact that tltis wave in 
order to reach the ear and the opposite side of the head 
must pass around the head in order to get to the other ear. 
.\s tlie distance around the head will vary with differences 
in the direction from which the sound wave comes, it is 
likely to vary at tlte other ear according to the degree of 
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tliese differences. The phase of the wave may for instance 
be quite different at one ear from what it is at the other. It 
may be pushing in at one ear and pulling out at the other. 
And this difference may obviously be of any degree from 
complete opposite phase to precisely the same phase. Ex- 
perimental studies have shown that our perceptions are very 
different when the phase at the two ears is different. It will 
be recalled also that practically all of the sounds we ordi- 
narily experience are produced by very complex sound 
waves. These are composed of the fundamental and many 
overtones of different vibration rates and a special pattern 
of amplitudes (intensities) according to the particular tim- 
bre quality produced. As the sound wave coining from one 
side must pass around the head to reach the other ear, and 
as the distance around the head front and back may lx.* dif- 
ferent, it is obvious that some of these overtone waves will 
meet in like phase and reinforce each other, some will meet 
in opposite phase and cancel each other, and others will 
meet in various degrees of like and opposite phase. This 
means that the pattern of overtones will be different at the 
far ear from what it is at the near and, still more impor- 
tantly. that this timbre difference will change with different 
directions of the sound source. Only when the patterns are 
alike at the two ears would there be no difference. This 
would occur only when the source of the sound is exactly 
the same distance from each ear, in the median plane be- 
tween the ears, and this is notoriously the position in which 
it is almost imptjssibie for us to perceive direction accu- 
rately. 

Size of an Object. This is a perception in which many 
of the same features already presented will be found. The 
size of an object is determined by the number and nature of 
the perceptions of location aroused. Think, for example, 
or experiment a little, of the nature of the experience when 
a large object is placed against some portion of the body 
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surface; and also of the comparable experience when some 
rather small object is similarly touched. lxx)king at objects 
involves varying visual areas and varying perceptions of 
hxation within the visual field. The fattors which ]>r(xluce 
the experiences of depth or distance must also be influential 
here, as in lotAing at very large anrl very tliick objects. 
Some of the steps in the dcvelopnietit of the.se perceptions 
may he ohserved when small children are playing witli 
hhxks of diflercnt sizes and shapes. As they handle them 
and l(X)k them over and put them together in a variety of 
constructions, the experiences which build the perceptions 
ol size are in process of development. These like all other 
f>erception.s are the product of learning and are probably 
learned lor the most part very early in life. Nice distinc- 
tions in the perception of size are fretjuently, however, an 
adult achievemem. Practice make.s many mechanics and 
sportsmen remarkablv accurate in their |>erceptions of size. 

Illusions of Si2e are also a fairly common experience. 
Where no visual a$S(x:iation$ are normally achieved our per- 
ception of size may lie even liulicrously wrong. After the 
dentist has drilled out a cavity in a tooth preparatory to fill- 
ing it. we may press our tongue into it and have a jaercep- 
liun of size governed primarily by tiie aimiunt of discomfort 
we have endured and the noise involved in the process. 
l..acking a visual asstx-iation we are prone to {lerceite die 
cavity as vastly greater than it actually is. Visual mistakes 
in the perception of size are of fretjuent occurrence. In the 
disctission of factors in the visual perception of distance 
presented aliove there was mention of the effect of differ- 
ences in dearness of outline. This may often prtKliice ab- 
surdly false notions of the size of objects. Persons who have 
lived most of their lives in a climate w’liere the atmosphere 
is rarely very dear find themselves grossly misled about the 
size or di.stance of objects in the landscape wdicn they visit 
places where the atmosphere is ordinarily clear. 
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Many illusions of size have been observed and studied but 
they arc not yet well understood. The following are a few 
of the best known of these illusions: 

/ 

/ 

Fic. 14. Three f3nlou^ illutiom: a, Vertiial vk. Iioii/oiii.tl. I). Mtillcr- 
Lyer, c. l*<iggeiKlorf. 

In the first of these the vertical line appears to most observ- 
ers to be distinctly longer than is the hori/ontal line with 
it. Some have thought that this was due to differences in 
amount of muscular activity involved in looking over a ver- 
tical line as compared with looking over a hori/ontal line; 
some have thought that it was attributable to the shape of 
the eyeball and the differences of sensitivity in different 
areas of the retina; some have offered yet other possible ex- 
planations: but none is entirely satisfactory. The second of 
the illusions given, known as the Miiller-Lyer, is another 
example of how habit patterns in .space |x*rception may 
serv'e to mislead the observer. In this instance repeated ob- 
serv’ation, it has been found, will result in the disappearance 
of the apparent difference in the lengths of the two horizontal 
lines. The third of these, known as the Poggendorf. is just 
another example of the same general principle. Perhaps the 
habit of correcting acute and obtuse angles in the direction 
of right angles may be one of the factors entering into tlie 
production of the illusion that the diagonal line here is not 
continuous.* 

*For more extended presentations of such illusions aec: Boring, £. G.. 
Langfcld, H. S. and Weld, H. T., Piychology, pp. 230-356. Carr, Harvey A., 
Jntroduclion to Space PeTcepliou,-pp. 568-403. 
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Auditory Size. Still one more curiosity of perception 
needs to be mentioned. This also is a very common experi- 
ence and is prot>al>ly another gcxxl illustration of the nature 
of the perceptual resjKmse. Sounds of different pitches fre- 
quently give us the impression of being different in size. 
Technically this is known as the voluminousness of a sound. 
Tlie very high notes of a pi|>c organ are commonly described 
as little, tiny, and the like; while the very low tones of a pipe 
organ apfjear to be cast, room-rdling iit their size. Between 
these extremes titeie is a fairly regular gradation of the volu- 
uiinousness with changes in pitch. Tltis is probiibly a per- 
ceptual asscM'iaiive phenomenon, one irhich lias grown out 
of our exfwriciu es with high and low tones in relation to 
the objecLs of their prcKluction. V'ery high tones are pice 
duced by small animals or small creatures and so the asscxria- 
tion of smallness has become established. I,ikewi.se very low 
tones are almost ns commonly associated with that wdtich is 
large. The roar of a lion is produced bv a very large animal 
while the .scjueak of a mouse by a very stnall one. Children 
who li\e neat the .seacoasi must early asseniate a low-pitched 
roar with the \astiiess of the iKc.an. I'he low rolling thunder 
is as.s(K:iated w ith the vastness of the heasens, the huge black 
(IcHicls. jK*rhaps, with the mountains or open prairies. The 
sharp high-pitched cracking thunder is a.ssociated with aacks 
w’hich are smaller in extent. There may be something native 
altout this, as the color in a visual .scn.salion for example, but 
many psychologists think of this apparent size of .sounds as a 
matter of early-established assewiations. dating so fiir Ixick 
(>crhaps in the life of each individual that the original estab- 
lishing ex|>ericnc:es are forgotten." 

* It is also trtir iliac some pyciinloftisis iieliece chat this voiucniiioiisness 
is nol only an original trait, nr altrilniir of ihr acicliiorv seiuacioii, but that 
it varies with intensity. See Halverson. H. M.. " tonal Volume as a Func- 
tion of Iiilcusitv." .inirriran JoumnI of Psychology . igs-i. 35, 3611-367. and 
Rich, C. J., "A Sttidv of Tonal .\uributcs," Anirrirnu Journnl of Psychology 
>919, 3«, HI -161. 
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Pain Location. In the study of human perceptions the 
location of pain may at first appear to be a monstrosity. It 
is true that the perception of pain presents many vagaries 
but tlie reasons for these are now pretty well understood and 
taken into consideration when physicians make their diag- 
noses. That they arc perceptual, learned, responses can be 
readily demonstrated by observing tiic difference between 
the inexperienced child's report of the Icx'ations of his pains 
and those of an adult. Children are fre(jucmly most trying 
to the thoughtless adult by their absurd and impossible an- 
swers to questions concerning where the jiain is. More exjx*- 
rience with pain will result in better |>ercepiions of ItHation. 

Cutaneous perceptions of pain lcx;ation apjx*ar to be quite 
like any other perception of cutaneous Icxation. .\ cut or 
jab is with most adults fairly well located. There are the 
familiar associations with visual experiences of the j>latc 
damaged and the pattern of movements toward that place. 
But our perceptions of the location of pains coining from 
inflammation or tongestion or injuiy within the l>tKly arc 
more bewildering. Pain aroused by some abnorinalitv of an 
internal organ of the IkmIv may appear to come from some 
area of the surface of the body quite remote from the org-ari 
actually involved. These have been larcfully studied and 
the actual meaning of an apparent pain at one place or an- 
other on the surface of the body is now quite well known.* 

The reason for these curious locations is not quite like the 
misperceptions so far considered. The sensory tracts, it will 
be recalled, coming in from the surface of the btxly have 
their cell bodies in the ganglia just outside of the spinal cord. 
But it is also true that sensory tracts coming in to the cord 
from the various internal organs pass through those same 
root ganglia and there the excitations aroused by the internal 
organs actually stimulate the sensory tracts coming from the 
surface of the body. Tliis results in the arousal of those 
perceptual patterns associated with that area of the Ixxly and 

♦ Behan, R. J., Fain, lit Origin, Condition, etc.. New York, Appleton, 19*0. 
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consequently the pain appears to be out on the surface of the 
body and not from tlie organ which actually gave rise to the 
excitation. When the internal organic sensory tracts coming 
into any root ganglion as well as the surface tracts are known, 
then the relationship l)etwecn pains and the internal organs 
can be readily determined. This has been very largely done 
for piir|>oses of medical diagnosis. They arc frequently 
termed referred pains because they are ‘‘referred’’ through 
this nuM lianism to some associated body surface or area. 

Time Perception. Just howr and when the human aware- 
ness of time lx;gins in the development of the individual is 
still an unsidved problem. It is customary to speak of time 
as a {x.‘rcepiion and titat is probably correct for iLs more 
refined forms, but the origin of the consciousness of time, 
the basic awatcncss of temjjorality, may or may not be per- 
(cpiual in nature. It may l>e as original and as unlearned 
as the cxfK’ricncc of color or of sound cjualiues or of sweet- 
ness. Perhaps time is com{>arable to the original visual expe- 
rience of pattcrti. partaking of the general nature of sensory 
behavior. Perhaps it is based in the nature of human physi- 
ology.* 

But whatever be its basic or original nature it still remains 
clear that all of our fxjx*riences appear to change. Nothing 
continues cxactiv the same. From the awareness of this 
change we obtain the notion of pastness, of how something 
was before the cliange i<K>k place. And after many observa- 
tions of the changes in some oftc'ii-rcpeatc-d cx|>cricncc there 
comes the notion of futurity. Observing a rc|>etition of a 
change produces the exfH’rience of expectation. Hence the 
awareness of past and future, of liefore and after,* Children 
early acquire, doubtless through much help from their ciders, 
the notion of before and after but larger extents and differ- 
ences of time are of slower acquisition. The distinction 

• Macleod, Rnbrri B., aiui R«>if. Merrill F.. "An Experitneiu in reni]x>ra/ 
Disorientation." Acin Psyrfiologira, 19$^. i. 

• Dunlap, Knight, EIrmrnts of Piyciiofogy. Uiap. 6. 
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between (orenoon and afternoon was placed in the Binet 
tests in the problems for the six-year age gTotip. A full 
knowledge of time involving day of week, month of year 
and the number of the year appears in the Binet tests in the 
nine-year age group. It is also important to observe titat 
even after the age of nine years perceptions of temporal 
terms continue to develop. To many a schcnjlboy a thou- 
sand years ago means very little. Perhaps also to many an 
adult. But, with the continued study of history and biology 
and astronomy, habits of thinking in terms of vast reaches 
of time become establi.shed and these habits acquire associa- 
tions which give them meaning. The scientifically trained 
adult thus lives with time fiercepiions, in what might be 
called a time world, which are vastly greater than those of 
his boyhood. 

Accuracy of the perception of spc'cilir time intervals is 
notoriously bad even for well-developed adults. Few persons 
can. unaided, judge a small interval, such as a minute, very 
accurately. The attempt to sit down with eyes closed and 
wait blankly until one minute "feels” to have passed results 
in gross illusions. But die introduction of counting, of ob- 
servation of the pulse or the heart beat, or the tick of the 
clock, or of any aid known to be fairly regular, immediately 
improves the judgment of such small intervals of lime. Such 
instances reveal how w'e ordinarily |>erceive the |>as.sage of 
time; it is perceived in terms of the events w-hich hapfien in 
the interval. These may be such slight things as patterns of 
strain and relaxation of muscles and they may lx* far more 
significant external cvenLs. 

In the ordinary aflfairs of life a period of time in which 
we are closely tKcupied, closely interested, seems to be mucli 
shorter than our time aids (clocks, watches, etc.) assure us 
that it is. Likewise a period of prolonged waiting with noth- 
ing interesting to do appears to be vastly longer than our 
timepieces indicate. By comparison, an interesting illusion 
often appears when we seek to recall such periods as those 
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just described. When we attempt to tell another about, or 
even to recall merely for ourselves, a particular period of 
time, which because of its interesting occupations seemed so 
short in passing, we find that in recall it appears to have been 
impossible for so much to have happened in that period. 
A busy week may thus seem in retrospect to be more like a 
month. On the other hand the hour which seemed like an 
eternity while we waited for a delayed train, with nothing to 
do. left little for recall except the fact that we waited an 
liour. In recall wc get little notion of the apparent duration 
of that hour's wail. It docs not seem so long in retrospect. 
But these illusions do not always take place. The housewife 
and mother working hard for the care of her home and 
children finds a year slip by very rapidly; and she also finds 
that in retrospect tftcre is not much to recall liecausc most 
of what had (xcupied tier was just the regular routine of 
domc'stic ies|X)nsibility which left few outstanding items for 
sub.sequent ret:all. Mence for her the year seemed to go fast 
and in retail seemed alstr to be a period of short duration. 
But the year which wa.s filled with many dramatic episodes 
may easily prtxluce the illusion of having been a very long 
year, when coiuidcrcd in retrospect. 

Perception of Persons. Perceptions of persons l>egin very 
early and probably continue to glow and to change well on 
into mature years. Obviously the early infantile perceptions 
of persons must lie very simple indeed. Alxmt all we know 
of them is that the child Iwhaves in a manner which w’e term 
recognizing, the resjxinse to one jierson can be differentiated 
from tlie resjxmse to another. There is in these responses 
the beginning of those perceptions of persons which in time 
become so very complicated. The protective u’ithdrawing 
reac tion becomes linked with the sight of certain persons and 
the advancing acceptive reaction becomes asscK'iated with the 
sight of other persons. 

l^ter in life after the person ha.s been througli mucdi expe- 
rience with people we can observe these same reactions to 
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persons, but vastly more complicated. Sometimes certain 
features of a person l>ecome isolated and the perceptual reac- 
tions appear to be aroused by the one feature out of what 
had once been a large pattern. These we refer to as trait 
perceptions. Of these there are many, and many of them 
<}uite false. The young man reacts to the perception of the 
light-haired girl with repugnance Irecause he .says that you 
can never trust a light-haired woman: the woman assents that 
she can always tell if a man is honest or not by his facial 
expression; the one with a little more learning, but not 
enough, perceives the person with a long narrow head and 
light hair as a jrerson of power and creative capacity. Of 
such pierceptions as the.se there are many to he observed in 
the conversations and opinions of tite general public. There 
are even commercial correspoinlence courses sold which 
claim to train persons in such perceptions— to V>e gotxl judges 
of cliaracter. These help to build iiertepiions of trails in 
association with physical features and to encourage the long- 
standing but erroneous belief that such are scientific and 
reliable. 

Some people, it is true, become very skillful in perceiving 
traits in persons, by having their reactions cued to certain 
physical feature.s, or so they believe them to be. Systematic 
studies, however, have failed to demonstrate the alleged close 
relationship between physical features and character or per- 
sonality traits.^ The skill of these persons who do succeed in 
such trait perception cjf persons appears to be dependent 
upon other things than the simple physical features upon 
which they believe they rely. When they are asked to judge 
from still pictures, their judgments arc not nearly so gtxxl. 
Apparently their guides in perception are facial expressions, 
especially those which involve die finer and more moliile 
muscles of the face, and to a considerable extent doubtless 
the muscles of the hands and arms and body. It is in move- 
ment and by movement that habits and attitude are expressed 

T iPstenon, D. C., Phyuqve and Inlrllrct, New Vork, Century, 1950. 



ESTHETIC PERCEPTIONS 187 

rather than in the anatomical features. Photographs of per- 
sons in action register meaning far more effectively than do 
still pictures of the same persons. 

Esthetic Perceptions. It is now becoming quite clear that 
so-called "art appreciation" depends upon the development 
of perception. Unless a person perceives in a musical com- 
ix^ition the iigures and {Mtterns and organization there can 
be no evaluation of its excellence. Unless a person jjerceives 
the pattern and balance and rhythm in a picture there can 
be no fKissibility of judging botv well the artist had achieved 
fiis pur|X>se. Thus the leaching of appreciation becomes a 
niattei of training the fx^rcepiions. Even in so simple a 
matter as the arranging of flowers, the child (or the adult for 
that matter) must be shown the features of flower arrange- 
ment, must have attention called to the essential items. If 
he is merely shown gcxjd arrangements and bad arrangements 
and told that one is gcKxl and the other bad, the differences 
may Iw observed and they may not— perceptions may be 
detelofxjcl and they may not be. To develop the perception, 
effort must be directed toward bringing out in the response 
tile awareness of the presence of those details which make 
lor or against an attractive arrangement, an arrangement 
which |K'ople like. 

An excellent example of this is to l>e observed in the reac- 
tions of young people to the cinema. Studies of tlieir behav- 
ior revealed that many children respond with a sort of emo- 
tional orgy termed an "emotional possession." There is in 
such response an over-arousal of emotion and too little cere- 
bral organization to keep it in control. To obviate this it 
seemed wise to develop more elaborate and detailed percep- 
tions of the moving picture tcclrniqucs. Consequently, a 
course was designed for high scliool siudeiits in which mucli 
was taught concerning the tecliniquc of photography in the 
movies, of casting, of directing, of lighting, of costuming, 
and so consequence was the development in the 

young n^ple of habits of perception in terms of die tech- 
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niques involved.* This led at once to evaluation in terms 
of these perceptions, in terms of good and bad photography, 
good and bad directing, good and bad casting, and the like. 
.\il this meant more cerebral organization and more control, 
hence less of the "emotional possession" which seemed so 
unhygienic. It is thus through training in the perception of 
artistic eflForts and products that art appreciation is achieved. 
From such perceptions standards of judgment are established 
which influence the evaluation of products perceivetl. 

Sometimes the perceptual response to an artistic presenta- 
tion involves so much kinesthesis that the kinesthesis is 
clearly felt or the muscular activity may even become overt 
and obvious to an observer. This sort of kinesthetic respon.se 
to a work of art is temted emfMthy. It literally means feeling 
into the object or situation. If, while looking at the Laocoon 
group, one feels a strain in hi.s own muscles in harmony with 
those who struggle with the snakes in the statue, then one is 
<rxpcriencing empiathy. In its milder degrees this probably 
functions quite extensively in our perceptions of works of 
art. Perhaps many will be better able to discover it in them- 
selves in their responses to music than in their responses to 
the graphic and plastic arts, but with careful observation it 
may be found even there. 

Language Perception. .Almost anyone who has studied a 
foreign language in sihtxd can retail that the acqui.sition of 
language is the development of perceptual responses to the 
sight and sound of words and sentences. Words and sen- 
tences in the foreign tongue which at first look so very mean- 
ingless, especially if the letters also are different, gradually 
take on meaning, they gradually come to arouse responses 
similar to words and sentences of our so-called native lan- 
guage. But. obviously, our so-called native language is not 
something with which we were born but something into 
which we were born. We grew up in a world wrhcrc our 

• Dale, Edgar, How to Appreciate Motion Pictures. New York, Macmillan. 
* 933 - 
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so-called native language was the method of communication 
and from our earliest weeks our ears were bombarded by its 
sounds and patterns of sound. We gradually learned that 
certain noises, words and groups of words, meant the coming 
of food or other pleasant exfieriences and responded accord- 
ingly; and we gradually learned that other sounds meant the 
coming of experiences far less desirable and pleasant.” And 
it is worth while observing that this building of perceptions 
for our own language goes on even in adult years. We con- 
tinue to hear and sec words which are unknown to us. By 
use of the dictionary and the obsertation of the use of these 
wortls by others we acquire perceptiotis for them ourselves. 
When we say that our vocabulary is large we really mean 
that we have effective jwiTeptual reactions for a very targe 
number of word sf>utuls. 

In reading, however, there is more involved than the mere 
|jcrceiving of tl»e meaning of one word and then the next. 
In the perception of s[K>ken language there is, to l>c sure, 
more than the mere {x'lt cption of each sutxessivc word, there 
arc the ])erceptions ass<K'iatcd with accents and emphases and 
inflections; but iti the perception of the printed page there 
are also eye uuneincnis wfiich arc now known to be very 
iinjxntant. When the eve moves, no useful sensory process 
is arou.sed in the retina. It is only in the moments of fixa- 
tion that visual perceptions take place. Heme, in the read- 
ing of a line of ordinary iyf)e (as in this Ixtok, for example), 
the eye must mote across that line in a series of fixations. 
.Although .several tvords are normally |x*rceivcd at once the 
field of vision at any one moment of fixation is not very large. 
Therefore several fixations are necessary for tite reading of a 
single line of type. While these moveinents of the eye do 
not probably contribute very much in the way of their own 
meaning to the perceptual reactions they are necessary in 
order that a proper sequence of perceptual responses may be 

* Wc at«o learned to resjMnd imliffcrentl\ to many different pronunciations 
or coinbinatioiM of these words. 
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arotised. The ordinary adult, it has been determined, makes 
five or six fixations witli his eyes in moving across such a line 
of type as this. This degree of skill is reached by children 
in the fourth or fifth grade. But younger children and older 
ones who are slow readers make more fixations per line. 

Very often, it has been found, tliey make regressive move- 
ments as well as forward movements. I'his means that in- 
stead of moving forward steadily across the line the eyes 
move forward a few jumps and then jump bac k to the ap- 
proximate position of some former fixation. Such reading 
by many fixations including some that are in tlie reverse 
direction is much slower than it need be or, for adolescents 
and adults, should be. Much has l>een achieved in recent 
years to sp>eed up the reading habits by training the reader 
into the elimination of the regressive movements and the 
reduction of the nuinlier of fixations. 

So much of language fierccption is centered around vocal 
speech it is not surprising that we should tend to speak, even 
though very softly, while reading. Many of us le.irned to 
read by reading aloud. But it seems clear that this reading 
by the use of suppressed vcxalization is also a slower method 
than may be necessary. Rapid reatlers have their language 
meanings aroused by the sight of the printed woitl or phrase 
and their pterceptual response includes little if any of the 
speech pattern. 

It should be unnecessary to add that, in addition to the 
speed of reading the actual words on a printed page, there 
must be the arousal of the meanings of the words and sen- 
tences if the reading is to be of any value at ail. The effort 
to improve the speed of reading has sometimes run into tlie 
mistake of improving the speed of passing over or of merely 
uttering the words in order. Then came the discouraging 
discovery by tests of comprehension that the reader, although 
appaurcntly now able to read more rapidly, was not compre- 
hending what he read. Such training must therefore involve 
the arousal of a full perception with each fixation of the eyes 
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in order to have a comprehension of the material of the 
page.« 

Synesthetic Perceptions. Sometimes the now familiar 
process of perceptual development is delayed or distorted in 
some fashion which results in mther unusual habits of per- 
ception— sufficiently different from the general run of people 
to raise comment and question. One of the most outstand- 
ing of these peculiarities is known technically as synesthesia. 
The perception of an object, it was shown above, involves 
the arousal of a pattern of formerly associated sensory re- 
sponses whit h at tlie moment are not directly aroused, at 
least they are not aroused by the same stimuli as those which 
built tip the perceptive pattern in the original e.X[>erience. 
The perccptimi of the location of a sound involved the 
arousitl of tendencies to move in a certain direction and of 
visual images of objects in that direction. Often the response 
to a sound of a certain pattern and quality is the tendency 
to s{>eak the name of a certain person. We thus know that a 
well-known person has spoken to us, although we may not 
liave actually seen him. But in synesthetic perceptions there 
is the arousal of some association which does not appear in 
such {jerceptions in most persons. For example, a person 
has been rc|x>rted who always had an exj>erience of color 
aroused w*ith each pitch in the tonal scale. It was possible 
for the person to paint the colors for each pitch. .\nd when 
asked to repeat the painting a year afterwards showed sur- 
prisingly little variation. 

There are also reports of persems who exjrcricncc colors in 
response to voices, one perstm’s voice is red and another 
yellow and so on. The same is true for names with some 
persons. Some synesthesias present an ass(x:iation of taste 
with audition, of pressure with cold stimulation, of color 
with pain, and so on through a long list of such combina- 

rofor a more exicmlcd pmcniaiioii o( ilic material on perception in read- 
ing, Me Gam, A. 1., Inlrrfsl and Ability in Rrtnlin^, Ncir York, Macmillan, 
i95>. 
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tions. It is reported that these arc of long duration and, as 
mentioned above, appear to change very little over consider- 
able periods of time. They are also not reversible— stimula- 
tion in the other modality does not produce the reverse 
sensory combination. 

The duration of these associations, as stated above, is com- 
monly long, but it is also known that tiieir frequency is 
somew'hat less in adults than in adolescent years. Appar- 
ently, then, they do tend to disap{H‘ar. Uiit so do all other 
{>erceptual patterns endure for years and tend to disappear 
if they are not practiced. No one has indicated that these 
synesthesias are of any practical value. Heine, there would 
be no effort to utilize or cultivate them. That they change 
little over long periods of time is not strange in the field of 
perception, \Vc have many long-unused penejnions which 
fjchave after a lapse of a year or more in a fashion which we 
cannot obser^'e to be different in any signiiicant iletail from 
the former appearance of them, A hook long unseen atnl 
unused or the name of a person long out of mind will arouse 
much the same perception after an interval of di.suse. 

So these synesthesias are thought to he |:>en options in 
which some unusual association was established by tiie evpc- 
rience of childhood and then continue to ap|x*ar long after 
the cause of that particular perceptual a.vsociaiion has been 
forgotten. They are not abnormal, except as ilic unusual 
may sometimes be so designated, and they certainly do not 
indicate any kind of diseased condition." 
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Chapter VIII 

REMFMBERIXG AND EORGETTING 

Definition of Memory. Memory, or vciiuMnlHrinR, is 
sometimes delinecl as the psychological futu tion whereby we 
retain and recall those experiences, movements, or a< livities 
which are conditioned upon earlier experiemes. tiKocmeiUs, 
or activities of the organism. According to this deiinition, 
then, memory, or remembering, is oj>crative in aity behavior 
whatever in which there has been any previous exjK'riencc. 
Thus, it is a term which applies not only to the more com- 
mon and familiar aspects like committing to memory and 
retaining poetry, prose, music, mathematical pKKjfs, names, 
dates, etc.; but it applies also to the recognition anri recall 
of a face, a pit tore, an event, or any otliei object with which 
one has previously come in contact. Furthermore, according 
to tfie above definition, the term memory may l>e and in fact 
has been applied to such forms of behavior as swimming, 
riding a bicycle, skating, driving an automobile, and other 
activities involving iKxiily skills solely or primarily. But 
such completely unrestricted use of the term is confusing. 
It is better practice to regard swimming, riding a bicycle, 
etc., as bodily skills and to treat tfrem and their acquisition 
and retention separately. Therefore, wc shall use the term 
memory to designate the acquisition and retention of words, 
numbers, ideas, facts, events, and the like which leave an 
impression, .so that they are retained in various degrees and 
subsequently recalled or recognized. Thus, wc apply the 
terms memory and remembering, to tiiose performances in 
which motor activity is not pronounced or primary. 
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Methods o£ Studying Memory. It should be noted that 
remembering includes two fundamental processes: namely, 
(i) the act of memori/ing or acquiring, and (2) retaining 
what has l>ecn acquired. The first, memorizing, may be 
studied and measured in two ways; (t) in terms of how much 
of the material is at tpiired in a given length of time or after 
a given numljer of rejjetitions. and under specified condi- 
tions; and (2) the length of time or number of repetitions 
necessary to atquire the materials, under specified condi- 
tions. Retention, or recall, may be measured after interv'als 
varying in length by finding what [>ortion of the original 
materials can l>e (il re<t»giu/ed, (2) reconstructed. (3) repro- 
duced. and (4) antici^iatcd. It may also he measured in terms 
of the time or numhei of rejrct it ions necessary to re-memorize 
later. This last is the saving ntethod. 

Neural Basis of Memory. Memory is not an entity, force, 
faculty, or |xnvcr which enables an individual to acquire and 
retain impressions. It is the function of acquiring, recalling, 
and ret:ogni/irig, already referred to; ancf because it is a func- 
tion, a process of behavior, an activity, an appropriate term 
is rememhering. Memory undoubtedly has a neural basis.^ 
This fact has Ircen demonstrated in observations of aphasic 
and amnesic human subjects who have suffered serious brain 
injuries, as well a.s in cases of persons who are unable to 
recall the events of a relatively brief period just prior to 
physical .shock resulting from a severe blow on the head.* 
The latter condition is called retroacfwe amnrsia. The same 
fact has lieen established esperimcntally with animals. Lash- 
ley, for example, in experimenting with rat.s, destroyed dif- 
ferent jxirts and different amounts of the animal's cxirtex. 

* See, lor example, Franr. S. I,, "Studies in Re Education: The Aphasia#," 
Journal of Psychology, vol. 4, ij>a4, pp. 54()-45 *j: l^siilcy. K. S., 

"Basic Neural Mechanisms in Behavior." Psych^ogiail Rnncui, vol. 37, 
pp- t-#o: also his Brain Mechonunu and InteUigenct, Chicago, Uni- 
versity €>C Ctiicago Press. 1930. 

Aphonia is a cerebral disorder cotuitting esseniially of an inability to 
use ankuiaied speerh and to comprehcod wriiien or spoien words. Amnesio 
is partial or total inabtitty to recall or identify past eK|>eiiences. 
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He concluded that their loss of capacity to acquire the be- 
havior demanded by the experiments (maze running) was 
roughly proportional to the amount of cortical destruction. 
He adds, further, that “A review of the literature on cerebral 
function in other mammals, including man. indicates that 
. . . the problems of cerebral function are not greatly dif- 
ferent from those raised by exjjerimenis sviih the rat.” 

Memory and Learning, learning depends in j>art upon 
the capacity to remendxrr; upon the fact that tlte p.a.st is not 
lost to us but is preserved, more or less, in .some form within 
our psychophysical organism. For afu-r having once acquired 
certain materials, solved certain prohleins. or appreJiended 
certain situations, our sulisequent l>ehavior in the .s.'in]e or 
similar situations is made easier. RememlH'ring. then, en- 
ables us to make use of previoas experience and behavior in 
dealing with new situations. Obviously, without the capacity 
to rememl>er, e\ery situation would l>e/'new. a>id the organ- 
ism would have to tiegin from "scratch” in everything. 

The effects of memory are manifested not only in specific 
recall and recognition. Memory may leave it.s dispositional 
after-effects. That is. in the course of behavior and conse- 
quent rememWring. the organism becomes disposed to be- 
have again in the same manner, and to feel and know what 
it previously felt and knew. In other worcis. the organism 
through its capacity to remetnber comes to retain more or 
less fixed ways of doing things and fixed ways of regarding 
things. This applit-s to .sutli l^ehavior as manner of talking; 
nature and extent (tf vocabulary; moral, political, and other 
attitudes; esthetic tastes; interests in various activities; pur- 
chase of a daily newspaper and f>ther reading materials; and 
many others that could be named. In fact, a princip:il func- 
tion of memory is to preserve the past in more or less well- 
defined ways of doing and regarding things. We hasten to 
add, however, that it is the function of education to keep 
tltese ways and attitudes sufficiently flexible to enable the 
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human organism to make necessary and suitable adjustments 
to changing or changed conditions. 

We have stated that learning depends upon remembering; 
for without remembering progressive learning would be im- 
possible, since such learning is dependent upon or facilitated 
by earlier acquisitions. But learning does not end there, for 
it involves reastming, thinking, reorganization, and adjust- 
ments to new situations. Learning thus means an improve- 
ment and refinement of the organization of l>ehavior. The 
mere recall or recognition of an earlier ex|x*rience or behav- 
ior will not be sufficient to prtKluce this improvement and 
refinement, .siiuc the situation of the moment may or may 
iK)t have been encountered previously. Previous experience 
and tetnembering alone will not suffice to enable one to 
behave appropriately in every rtew situation. Learning, 
furthermore, may be characterized by imighi, which signifies 
the rather sudden apprehension of meaning, without ref- 
erence to specific previotis eK|jeriencc, as evidenced by the 
organism's appropriateness of behavior. Thus in some situa- 
tions S|>ecific retail or recognition is a necessary but not a 
sufficient corulition for learning, whereas in others even 
recall and recognition of previous exfierience may be want- 
ing. 

When Ix'liavior consists only of doing, saying, thinking. 
I»elieving. and otherwise acting as one did l>eforc, then it has 
lieconie merely a matter t»f stereotyjx'd re|X'tition. and learn- 
ing has ceased. 

Memory in Young Children. • Recognition is the earliest 
form in which rememhering manifests itself. Observers re- 
port that sometimes as early as tfie second month of life an 
infant responds differently to the voice and face of its mother 
than to those of strangers. The mother is greeted with a 
faint smile; to others it is indifferent. At the end of three 
months, the infant in its behavior differentiates more clearly; 
for it smiles and ap|>arently shovrs pleasure on the appearance 
of its mother or other familiar persons, whereas it manifests 
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avoidance and displeasure with strangers. Tims, in the earli- 
est months remembering appears as a recognition of the 
familiar and the strange. These recognitions, however, are 
limited to the few people and objects frequcnLlv seen. .\nd 
this primitive form of remembering has onlv a very short 
latent period; that is, the traces of the infant’s impressions 
will not long endure unless they are repeatedly renewed. 

During the first year of life, the latent peritxl (that is. the 
time elapsing between the exjjcrience and its retail or recog- 
nition) slowly increases, and the child's recognition of objects 
extends from a few persrrns to more and intue of the objects 
in tlie situations of its daily environment: places, its hxxi and 
toys, utensils, bath, crib. etc. During the second year, the 
latent period extends to several weeks; in the third year to 
several months; and in the fourth to as long as a year. Thus 
an increase in the latent period for recognition and in the 
number of objeas recognized appears to be the most signifi- 
cant sign of memory development during the first several 
years of life. There are, of course, individual differences, 
some children developing more rapidly and others more 
slowly; but the latent periods given above are valid for the 
■‘average" child.* 

It is reported, also, that Ijeginning in the third year, the 
child shows evidences of recognizing objects and persons that 
have been experienced only a few times or even only once 
in the past. This is especially true of experiences which 
were colored by emotional unpleasantness, or by pain. Many 
observ'ers, for example, have noted the strong negative reac- 
tion or aversion sltown by a two- or thrcc-ycar-old to a physi- 
cian who previously had been associated only with a painful 
or unpleasant medical treatment. Experiences colored by 
very pleasurable emotions are similarly recognized; as with 
a particularly attractive toy the first impression of which was 

*Cf. Hetzer. H., and \Vi»liizk>'. S.. “Experimente iiticT die Eiwariung uiid 
Errinerung beim Xleinkind.” ZeiUchrift fUr Ptychologie. vul. 1 18. 193U, pp. 
icS-41; and Stern, W,. Ptycfw'ogy of Eatty Childhood, New Yoik, Hoit, 
1950 , pwkn. 
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received under especially pleasant circumsunces. The ready 
recognition of a person or an object that tvas a member of a 
previous experience and behavior, either very pleasant or 
unpleasant, and the consequent restoration of the total previ- 
ous situation, indicates a principle that is valid for all func- 
tioning of memory: namely, persons, objects, ideas, etc., are 
experienced not in isolation but rather as members of a total 
situation: and such membership facilitates later recall and 
recognition. 

After the fourth year, there is a gradual development of 
the capacity for recognition, in terms of the numlx;r of items 
and length of the latent j)eriod: but this development does 
not show any new aspects. However, the subsequent years 
do show new features of rememhering in other respects. Se- 
lectisc or t ontrolled remeiiibering develops; that is, recall of 
the numerous places, events, concepts, fact.s, methods, and 
the like, which bectime so essential iti the activities of school 
children, adole-scents. and adults. The individual, in selec- 
tive lemeinbei ing, is able, under projx-r conditions, to recall 
items and e\jx‘riences whidi are appropriate and belong to 
the sittialiou or whole which is Ix'ing recalled. Without such 
capacity, behavior detrending upon recall would l>e haphaz- 
ard and unorgani/cd. Memory would lack direction; we 
should be subject to an uncontrolled IIikkI of associations. 

With respect to rec.all in very young children, conclusive 
experimental evidence is not yet at hand. But a few experi- 
ments have revealed the relatively brief latency period of 
their recall, tliough it is not of the truly selective or voli- 
tional son. Hunter reports the following.* \ tliirteen- 
months old child is seated w'ithin reach of tliree boxes, into 
one of which she obscrv’cs a desirable toy being placed. But 
she is restrained from getting the toy. The problem is to see 
after how long a delay the child will still choose the correct 
lx)x. It w'as found tiiat Ute correct clioice was made in 70 

* Hunirr, W. S., "The Delayed Reaction In a Child," Piychntogicril Re- 
Viet,', vol. a.|, 1917. pp. 75 87. 
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percent of the attempts after periods of delay varying from 
eight to twelve seconds. A very short period of recall, indeed, 
even when compared with two-year-old children. Skalet * 
tested the period of recall in children bettveen the ages of 
tw’o and five and one-half years. A cookie was Itidden under 
one of three plates, the act being observed by the child. Tlte 
task was for the child to uncover the cookie on the first try. 
after varying periods of delay. It w^as found that the chil- 
dren responded correctly in 65 percent of their attempts after 
periods varying from one to three days, W'ith longer periods 
of delay, the percentages of correct recall dropped. Older 
children, in general, and more intelligent children had 
longer periods of recall, as might Ik* expected. 

It diould be noted that in these experiments ret:all was 
tested in the same situation where the first impressions had 
l>een received, thus suggesting the importance of the total 
situation to recall, at least in its early stages. It is doubtful 
if the ordinary child of these ages could have retailed the 
location of the hidden objects if the boxes or the plates, as 
the case may lie. had been removed to another situation. It 
is even more doubtful if the child could have recalled the 
hidden objects merely through i/erbalitalion: that is. if he 
had lieeti required to stale or descrilie the location from 
memory. The exact role of verbali/ation in remembering 
during late childhood, adolescence, and adulthood is not 
entirely known; but there can be no doubt that it does op- 
erate significantly, enabling us to recall voluntarily and se- 
lectively w'ithout neces.sarily having to t>c physically present 
in the situation where the original experience took place. 
Our range of remembered experience and behavior is thereby 
considerably extended. 

Factors Affecting Memory. It is well know*n that indi- 
viduals differ in their ability to memorize and remember 
materials of all sorts. Tliis fact is well illustrated by Figure 

3 Skalet. M., The Signiftmwe n( Delayed Reactions in Young Children, 
Cctmpaniiivc Psvehoto^ .Monograph*, vol. 7. no. 4. 1951. 
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15, showing a distribution of memorizing score for 175 uni* 
versity students. The same type of curt'e is found with any 
kind of material used, provided the subjects of the experi- 
ment icprescnt a good sampling, or cross-section, of the pop- 
ulation l>cing studied. 

Differentes in ability to memorize and retain materials are 
associated with the factors of age. sex, and general inteili- 



Fif;. iij. Diuribulion of Memory Semr*. 175 t'niveniiy Siudrm». tFroiii 
n. Marcti, Cdiiratinnal HryfhttUigy, Macmillan C^onipany. Reproduce by 
permiMion.) 

gence; and it is our purpose to present briefly the relation- 
siiips existing between these and memory. 

Memory and Age. Ability to memorize and remember 
increases from early childhood to early adulthood or late 
adolescence, tlie exact age of cessation in grotvth differing 
somewliat w'itii the materials memorized. Figure 16 demon- 
strates this fact vrith regard to ideational, or logical,* materi- 

* There are two kinds of memory materials, role and logtenl. In rote mem- 
ory. original material b retained or recited verbafim, with no required anen- 
Uoa to lu meaning, although meaning of some kind may. lie and nsnally h 
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maintain their relative positions with respect to their age 
groups. And, in fact, older persons who in adolescence and 
early adulthood had sufjerior memory capacity might still be 
and often are alx>ve the average of the general population, 
in spite of their losses due to increase in age.^ 

Memory and Sex. Although experimental results dealing 
with tills topic are lacking in complete uniformity— and im- 
portant exceptions will now and then be found, thereby mak- 
ing interpretation difficult, if not hazardous— the weight of 
evidence does justify certain moderate general ization.s. In 
experiments dealing with memorizing and retention, females 
show a sujjeriority over males, beginning with pre-school age 
and extending to the college peritxl, although the group dif- 
ferences are relatively small and the overlapping of grouj» 
is great. Among very young children of pre-si:hool and kin- 
dergarten age. girls as a group have been found superior to 
boys with such materials as digit span, recall or recognition 
of pictures and sentences. In the elementary and higher 
grades, girls as a group appeared superior to boys in drawing 
designs from memory, in digit s{)an (both forward and back- 
ward repetition), in retention of concrete and abstract words, 
in retention of logical materials, and in recognition of non- 
sense syllables. When mature persons were used as subjects, 
it was found again that women surpassed men in immediate 
and delayed (one week or more) recall of materials such as 
short news items, facts of a college course, and details of 
advertising. 

Unless it can Ire demonstrated that superiority of the fe- 
male groups over the male gioups in all these tests is due 
entirely or in large part to special training or to subjective 
factors of interest, incentive, sentiment, and the like, we must 

s See also; Jones. H. K., (kmrad, J. Horn, A., "P.sychological Studies of 
Motion rictures: II. Oliservaiiun and Recall as a Function of Age," I'ni- 
sersity frf California Puirliraiions in Psychology, vot. 3, igtS, pp. S25-43; 
Hunipstone. H. J., “Some A«j>etts of Memory Span; A Study in AaKxaabiUty." 
llniverxity of Pennsylvania Judies in Psychology and Pedagogy, vol. 8, 1917, 
pp. 1-31; Fieenian, F. S., Indn^iduat Difftrenm, New York, Holt, 1934, pp. 
ayd-vflg. 
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conclude the capacities to memorize and retain are stronger 
in the former than in the latter. We must emphasize the 
fact, however, that although group differences favoring one 
.sex have l>cen found, the more important fact is that con- 
siderably greater differences are found between the various 
members of each sex. by comparison with which the group 
differences are relatively unimportant. 

Tlie problem of sex differciues in memory is closely asso- 
ciated with that of language development. It appears that 
in language girls and women as a group develop more rap- 
idly and are superior to Ikivs and men as a group.* Now, 
that being the case, it i.s possible that female su{>erIority and 
acceleration in language will account at least in part for the 
sex group differences in memory, since much of the memory 
material is serbal in character. It might l>e objected that 
the difference in language dcvelopntent will not explain 
girls’ an<l women's group superiority in memory for non- 
vcrital materials. But language Facilitates memorizing, re- 
lent ion, anti reproduction of even non-verbal materials, since 
(he.se too can be verbalized. 

Memory and Intelligence. Memory and intelligence are 
neither identical nor synonymous. Nor must the two be 
regarded as standing in op]>t)sition. It is true that there have 
been and probably now arc cases of dull or .actually mentally- 
dcficicnt jjersoiis with "phenomenal” memories; but these 
are very rare exceptions whose unusual memory capacities 
can be explained by their remarkably clear imagery', auditory 
or visual. It is also true that sometimes persons of superior 
intelligence reveal poor or mediocre memories. Further, we 
.sometimes find tliat persons of very good memory capacities— 
not "phenomenal,” however— are of only mediocre intelli- 
gence. It would seem from the foregoing that there is no 
tlemonstrable relationship between the two: memory and 
intelligence. That is not the case . l*he preceding state- 
ments only emphasize the fact that many individual instance, 

*,%?*■ Fiwnan, F. S.. op. cit., pp, t<m-os. 
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the presence or absence of a certain capacity to memorize 
and retain need not imply a corresponding level of intelli- 
gence. There are inconsistencies in varying degrees, but by 
and large for a group, there is a demonstrable positive rela- 
tionship between the two. This relationship is relatively low 
when the criterion of memory is rote material; but it is 
significantly higher when the criterion is logical materials. 



Fm. 17. Mrmoriiation cun-cs of two of diffftent avriagr iniclli- 

geiKC. •From K. S. KoMnson ami F. R. Robinson, Aiatiiiigs in Cenrrat 
Psychology, University of Chicago Piess.) 

Figure 17 shows memoriration curves of two gioiips of 
college students of appreciably different average intelligence. 
The materials used were nonsense .syllables. It is obvious 
that the intellectually superior group memorizes more in a 
given amount of time than docs the inferior group. Each 
point in each curve represents a group average. Individual 
exceptions, therefore, are not revealed. However, w^hatever 
individual exceptions (that is, inferior intelligence— superior 
memory, and vice versa) do exist are not sufficient to bring 
the curves together or make them overlap. 

The relationship existing between the two— memory and in- 
tdligence— can be demonstrated statistically. Garrett using 

>«Carrm, H. £., “The Relation Te»ti of Memory and Learning to Each 
outer and to General Intelligence in a Highly Select^ Adult Croup," Jour-^ 
tigf of Educational Psychology, vol. ig, igaS, pp. 601-15. 
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materials of rote memory, found the following correlations 
between the two factors: visual digit span, .18; auditory digit 
span, .81; visual paired associates, .23; auditory paired associ- 
ates, .29. With logical memory materials, the correlation was 
.89. These correlations, though all positive, are low. They 
indicate that there is only a very moderate general tendency 
for the two factors to vary together. 

The low correlation found with logical materials (.29) is 
surprising. In the (irst place, the fact that the subjects of 
the study were highly selected would in itself tend to reduce 
the correlation coelhcient. .•Vnd, second, it is not improbable 
tliat tliese memory materials were not sufficiently graded in 
rlifhculiy. That is, the logical memory materials did not 
adetjuaiely differentiate between individuals of different 
ability levels. If that is the case, the correlation will l>e 
.spuriously low. The following correlations suggest that this 
criticism might lie valid, for they are significantly higher 
than tho.se alnne. 

Bolton obtained coefficients with rote and logical mate- 
rials and intelligence tests a.s follow: word recognition, .15; 
syllable recognition, .20; recall of words, .16: recall of dates. 
.38; recall of facts from a simple narrative, .55: recall of 
sejiarate logical ideas, .54: recall of ideas logically connected, 
.63, These data show a definite and significant increase in 
(he [Xtsitivc relationship as the memory materials involve the 
more complex relations of meaning. It will be observed that 

i> A coeflident of con«lation in an index which may range from minus i, 
through o, to plus 1. It indicates the relationship of one trait, or measure, 
to another, the degree of relationship being shown by the sire of the coeffi- 
cient. \ positive correlation intlicaies that a given amount of one trait 
tends to accompany a similar amount on tiie other, the strength of that 
tendency depending upon the sire of the coefficient. A negative correlation 
indicates that a given amount in one letuis to be accompanied by an oppo- 
site amount in the other. A zero correlaiion indicates there is no consistent 
relationship. A perfect correlation (-ft or — i) shows that a given measure 
in one trait is accompanied in the other trait by a measure which, relatively, 
is exactly the same (+1) or by one which is, reiativeiy, exactly the oppo- 
site (—1). 

1* Bolton, £. B., "The Relation of Memory to Intelligence," Journal of 
Experimental Psychology, vol. 14, 1931, pp. 97-6?. 
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the correlation with recall of dates is .38— much higher than 
with the other rote materials. But the reason ver>' probably 
is tliat dates may be given a meaningful setting and may be 
associated wiili meaningful materials so that they do not 
c.\ist in the relati\e isolation of a nonsense syllable, for ex- 
ample. 

These ami other studies establish the fact that intelligence 
and the capacities to memorize and retain are jxwitively re- 
lated. tlie relationship being low witli rote materials but 
quite marked with meaningful. I'hat is, the degree of rela- 
tionship depends upon the nature and complexity of memory 
materials. The studies in this field show. also, that intelli- 
gence involves considerably more than merely the capacities 
to memorize and retain. The mete possession of informa- 
tion, therefore, is not to l)e identified with intelligence. 

Distribution of Practice Periods. In the (psychological 
study of memory, a large (xprtion of time and effort has been 
s] 3 ent on ejt(>eriments intended to determine the Ipesi meth- 
ods of memorizing. .\nd naturally so; for an answer to this 
problem is valuable not only as a practical matter, but also 
in the tlieoretical interpretation of memory. 

It has been clearly demonstrated that rcf>ctitions arc more 
effective w'hen they are distributed over a (period of time than 
when they are coticent rated or massed. Nonsense syllables 
can Ijc memorized with fewer refictitions and can be better 
retained, if the repetitions are spread over a few days than if 
undertaken at one sitting. This was first demonstrated by 
Ebbinghaus who used nonsense syllables on himself as sub- 
ject. At a given time, he meinoriz.ed and then overlearned 
by a fixed amount, in immediate succession, six lists of i< 
nonsense syllables each. The number of re{x;tittons re- 
quired was 410. or an average of 68.3 for each list. After 

** Examples of norocme syllables; mip, del. bof, bip, naro, kuv. Tbe>' are 
ffllablcs which are practically dc%'oid of meaning. 

EbbiiiKbaiu, H., Vbrr tUu Cedachtnu, Leipzig. 1S85. English transla- 
tion by Huger, K. A., and Buasenius. C. E., Memory, New Vork, Teachm 
College. Cotumbia University, 1915, pp. 6r>, 8g. 
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twenty-four hours, he required an average of 6.8 repetitions 
to re-memorize the same lists in immediate succession. He 
later memorized lists of is syllables, one at a time, by prac- 
ticing on three successive days, thereby reaching the same 
level of efficiency as above. The total number of repetitions, 
however, averaged only 38 for each list. Re-memorizing 
twenty-four hours later required an average of 6.2 rejjetitions. 
These self-inflicted experiments show more than Ebbing- 
haus's extreme patience; they reveal that by distributing 
practice periods, 38 repetitions sufficed to do the work of 
68.3 massed repetitions. 

Since Kbbinghaus’s pioneering work, many other experi- 
ments have conhrmed his results. Jost,'’’ in 1897, likewise 
employed nonsense syllables, each of which was repeated 24 
times. The lists retained best were those repeated tw'ice a 
day over 12 days; next best were those repeated four times a 
day for six days; and j-Kiorest were those repeated eight times 
a day for three days. Perkins,'" performing substantially the 
.same exfieriment. conhrmed Jost’s tindings, as shown by the 


following data. 


Percent Recalled 


After a Two- 


Week InteriHil 


1 reading [>er day (iG days) 79 

2 readings per day (8 days) 43 

.| readings p‘r day (4 days) 25 

8 readings per day (2 days) 9 


Numerous other subsequent experiments.*' using a variety 
of materials and situations, performed with man and infra- 
human animals, support the general principle indicated by 

1* Jost, A., "Die AMoziatioiufesiigfceit in ihrer Ai>hSnKigkeii von der Ver- 
teilung der Wiederbolungen,” Zeitschrift fiir Psychologie und Sinnesphysi- 
ologie, voi. 14, 1897, pp. 436-71. 

>• Perkins. S. L., "The Value of Distributed Repetitioiw in Rote Learn- 
ing." British JourtuU of Psychology, voi. 7. 1914. pp. 853-61. 

It For example, Lyon, D. O., "I'he Relation ^ l.ength of Material to Time 
Taken for Ltaming and the Optimum Distribution of Time.” Journal of 
Educational Psychology, vol. 5, 1914. pp. 1-9, 83-91, 155-63; Austin, S. D. M., 
"A Study in Logical Memory," American Journal of P^halogy, vol. 31, 
1911. pp. 370-403. 
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the foregoing data. However, when meaningful materials 
are employed— instead of nonsense syllables and digits— 
neither method seems to enjoy a clear<ut advantage either 
in memorizing or in immediate recall. But in delayed recall 
when retention was measured, the methcKl of distributed 
practice {>eriods was definitely su|5erior. This fact is of im- 
portance, because generally the chief purpose of memorizing 
is retention. 

It is not possible to lay down a formula to be followed in 
distributing periods of memorizing and rest, or their length. 
These will de|3end upon the individual's age, interest, pur- 
pose, background, and the like; and upon the nature and 
length of the materials. The work and rest periods may be 
varied in many ways. But it can be said that some form of 
distribution is always siifierior to massed practices. As u psy- 
chological principle, that is by no means as precise and de- 
tailed as we should like to have it; but it still is very signifi- 
cant. 

Several theories have been advanced to explain the superi- 
ority of distributed practice over the concentrated. Accord- 
ing to one hypothesis, the neural processes invohed in mem- 
orizing and retaining perseverate or continue active for a 
time after the practice, whereas the advantages of persevera- 
tion are lost through concentrated practices. This is at pres- 
ent only an hypothesis (and not universally accepted), for as 
yet but little is known regarding neural mechanisms of mem- 
orizing or of other complex psychological functions. As 
another explanation, it has been suggested by some that with 
massed repetitions the same errors are rej^eated more often, 
tend to become established, and must be overcome, resulting 
in a loss of efficiency in memorizing and of accuracy in recall. 
Still a third possibility is this: with continued repetitions, 
the subjea loses interest, becomes less accurate, and is under 
tension to have done with the task. Under such conditions, 
any additional time spent in practice will be less effective 
tluin under fav'orabic conditions. This third is known as 
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satiation. It is not the same as fatigue; nor does fatigue 
itself offer an explanation, for experiments in which fatigue 
has been controlled still show distribution of effort to be 
superior to concentration. In situations where satiation has 
been operative, the subject tries to get away from the task; 
he begins to introduce variations into his behavior; the task 
begins to disintegrate; the subject’s attention wanders and he 
nuist force himself to return. Satiation, of course, would 
not be an important factor unless the task were monotonous 
or lacking in interest to the {lerson involved. And this is the 
case with nonsense material. 

Our discussion of distributed practice periods applies pri- 
marily to situations in which the same materials are gone 
over repeatedly in an effort to retain them verbatim or to 
rcuin their meanings and concepts. The discussion, how- 
ever, does not necessarily apply to continuity of effort in 
which conditions vary, develop, or expand. These experi- 
mental results and their interpretation are not an argument, 
for example, for very short peritxls of work on any given 
subject in school with rapid shifts from one subject to an- 
other. The general learning situation in a school involves 
more than just memoriTation. but whenever memorization 
and retention are the primary or immediate purpK>ses, dis- 
tributed practices will be superior to the massed. 

Part vs. Whole Method. The question is: if a person has 
to memorize a sequence of materials, such as a poem or a 
set of facts, or if he has to acquire the meanings and ideas 
of logical materials, is it more efficient for him to memorize 
them as a unit, or should the whole be broken into parts, the 
parts being memorized separately and then combined into 
the original unit? Efficiency of method is measured by the 
effort required to memorize the materials and by retention. 

The answer to the foregoing question is, unfortunately, 
not entirely agreed upon by psychologists. But the weight 
of evidence is on the side of the whole method, when the 
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influence of other factors is ruled out. The ineml>ers, or 
parts, of a single series or unit become more closely knit 
together in memory if the whole is reviewetl at one sitting. 
It is true that the method of repeating the wiiole piece from 
beginning to end at one sitting is sometimes inapplicable. 
For example, it might be impossible for a child to give heed 
to and apprehend a poem of a dozen stanzas, whereas the 
same child could memorize the poem by taking one stanza 
at a time. The same miglit be true of an adolescent or adult 
in trying to acquire an elaborate and extensive set of princi- 
ples. These exceptions, however, only prove the rule that 
in order to remember best, the materials must Ik* grasped as 
a whole. The rule of memorizing by wholes simply states 
that within the capacity of the individual it is better to mem- 
orize by wholes than by parts. So far as children arc con- 
cerned, they should not be expected to acquire longer or 
rocKC extensive materials than they can master by com- 
plete repetition. Subsequent integration of parts into larger 
wholes is a very im|)orunt aspect of learning: but breaking 
up a predetermined or logical whole into incomplete parts 
is pedagogically and p.sychoIogicaUy unsound. Units should 
always be assigned as wholes. For children the units should 
be shorter and simpler, but still units. 

An experiment by Pyle and Snyder ’• demonstrated the 
superiority, without exception, of memorizing poetry by 
wholes, the selections varying in length from live to 240 lines. 
For example, in passages of 20 lines, the time saved in mem- 
orizing was IS percent; in 60 line passages, it was 22 percent; 
in 240 line passages, ig percent. Many subsequent experi- 
ments since this one, using various kinds of materials and in 
different situations, have verified these findings; although it 
must be recf>gnized that the results of some investigations are 

wPyle, W. H., and .Snyder, J. C.. *"nie Most Economical t^nit for Gom- 
ntiuing to Memory. " Journal of Eduralitmol Ptychology, \<A. a, 1911. pp. 

See alxo Brown, W., “Whole and Part Methods of Learning," Journal 
of lUuattumal Piyehellogy, vol, 15, 1924, pp. stg-S). 
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not favorable to the whole method.’* But it will be found 
that even in these latter experimenu a “pure part” method 
is rarely used. Instead, the large unit is divided into smaller 
units which can be compassed in one reading. 

It appears to us that if other influencing factors are ruled 
out, or held constant, the part method will prove inferior. 
The problem is a very complex one, and it is not unlikely 
that its future study will deal will) more restricted and more 
nearly analyzable as[>ects. Examples might be: (i) part and 
whole methods as related to intelligence; (s) as related to 
interest; ns related to established habits of memorizing. 
In fact, bcgimiings have already lieen made. Regarding the 
first of these factors— intelligence— one investigator concludes 
that intelligence affects the relative efficiency of the w'hole* 
and part-nietluxls. in a comparison of gifted and mediocre 
children. This is what we should cxp>cct; since for the more 
intelligent pt'rson the unit of apprehension is greater, and 
he may therefore compass a wider range as a unit. Still an* 
otfjcr investigator has shown titat the relative effectiveness of 
the whole- an<l part-metluxls is influenced by the person’s 
interest in or attitude toward the materials; interest com- 
bined with the whole method being more effective than in- 
terest combined witlt the jjari method. However, the par- 
ticular methoil alone is not sufficient to compensate for the 
disadxmntage of lack of interest or an unfavorable attitude; 
for interest combined with the part-method is more effective 
than indifference or dislike combined with the whole-method. 

Thus, an understanding of the mere mechanics of memo- 
rizing, though imporunt, is not sufficient in analyzing the 
functioning of memory; aUhoi^;h other things being equal, 
the mechanics will account for differences in economy of ac- 
quisition and amount of retention. We conclude that when 

>* See, for example, Reed. H. B.. “Pan and Whole Methods of Learning.” 
Joumet of Educatioml Ptyrhofogy, v<rf. 13. 1914, pp. 10715. e4H-49; and 
Winch. W. H., "Should Poems Be Learnt by School -Children as ‘Wholes' or 
In ‘Parts’!''', Briluh Journal of Psychology, vol. 15, 19*4. pp. G4-79. 
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the individual’s subjective factors (interest, attitude, etc.), 
age, intelligence and previous training and habits are taken 
into account, the method of memorizing and learning by 
wholes is tlie sounder. The educational implications of this 
are clear: namely, the determination of the proper units of 
work in tlie light of individual capacities and needs. 

An Active Attitude. The question to be considered iin- 
der this heading presents, fortunately, no conflict of view or 
of experimental findings. The fact is that in memorizing 
or learning any materials it is desirable to take an ac tive 
rather than a passive attitude. Memorization and learning 
are not achieved merely through a kind of ‘'mental massag- 
ing.” It is necessary that one do something alK>iit it himself. 
In trying to memorize anything, a person can merely read 
the materials over and over again, hoping it will “stic k.” Or 
he can spend varying portions of his study time in self-testing, 
articulating, or reciting the materials; that is, actively repro- 
ducing them. Reading is regarded as passive. 

The following experimenul data illustrate the |X>int 
clearly.*" About ago school children from six grades were 
used. Tliey memorized Ijoth nonsense syllables and the ma- 
terials of very short biographical sketches such as are found 
in Who’s Who. The entire group tvas divided into sub- 
groups, each one of which spent different proportions of its 
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*0 Cates, A. I.. Recitation at a factor in Mrmoriung, Archives of Fsy' 
cholaKV. no. 40. 1917. 
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study time in reading and in recitation to one’s self. Results 
were measured in terms of immediate recall and delayed 
recall of three or four hours. Typical relative results arc 
shown on page 214. as found in grade 8. The results found 
in all other grades are consistent with those above. 

Thus as regards both immediate and delayed recall recita- 
tion, in any proportion, combined with reading is superior 
to reading alone. Different materials and different individu- 
als will no doubt show minor differences in the exact divi- 
sion of time; but it is doubtful if instances will be found 
where the optimum is less than 60 percent recitation or more 
tlian 40 percent reading. In establishing this principle for 
use with veilxil materials— and most school materials, by far, 
arc verbal— psychologists have simply produced evidence to 
show that, with respect to acquisition, these, basically, are not 
tliffcreiu from other materials. For example, the musician 
d<K-s not memorize his repertory’ merely l)y reading the scores; 
Ije plays them on his instrument. That is, in the process of 
memori/.ing, he goes through the same activity he will em- 
ploy later in playing from memory. Me also studies and 
actively explores (by analysis and conqjarison) his pieces 
away from his instrument. 

\Vc should note two other facts. First, recitation results 
in greater advantage in delayed recall than in immediate, 
although the latter is certainly appreciable. Second, in mem- 
orizing nonsense syllables, the advantage accruing from reci- 
tation is greater than in the ctse of the meaningful biogra- 
phies, Since nonsense syllables are inherently meaningless 
and unfamiliar, these results suggest that the use of an active 
procedure will be esfiecially effective with all new and un- 
familiar materials; new and unfamiliar subjects, concepts, 
vocabularies, and the like. It is very probable that the ad- 
vantages of recitation and other active procedures come from 
the opportunity to correct errors, to discover gaps and weak- 
nesses. to present the materials in tlte same manner in which 
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th«y are to be reproduced later, and to draw attention to 
relationships, similarities, and differences.** 

Accurate First Impressions. Since first impressions are 
the more lasting, it is important that the initial apprehension 
of and response to anything that is to l>e memorized or 
learned should be accurate. Thus the first presentation of 
new materials of study should emphasize those ]x>ints or 
aspects which are most significant. Only such materials as 
the learner can grasp and remember should be presented; 
and, on the negative side, wrong or inappropriate impres- 
sions upon the memory which must later be dissociated or 
corrected should be avoided. This point is further elabo- 
rated in connection with learning. 

Subjective Factors. Besides the mechanics of memorizing 
already discussed, there are several factors within the indi- 
vidual himself which facilitate or hinder memorizing and 
reraemliering. The individual must intend to acquire the 
materials, for without actual intention, the subject-matt^ 
does not "stick.” Sut h was F.bbinghaus’s experience, as it 
has been of most persons who try to memorize anything. 
Mere frequency of contact with or exposure to materials or 
situations will not neces.sarily result in acquisition, although 
at times there may be s<une incidental rememlxTing. But at 
best, incidental meinorizing is very ineffective. For example, 
students who have sat in a clas.sr(x>in many hours and have 
often looked through the windows are unable to state how 
many panes of glass each contains, unless they intentionally 
set out to ascertain the facts. The same may be said of the 
number of steps in a staircase, the details of a building often 
entered, etc., etc. This fact has lieen demonstrated experi- 
mentally.** Frequency of experience, combined with active 

# 

» See alio Skaggi. E. B.. Croiainan, S.. KrucRcr, l.oiiiw. and Krueger, 
W. C. F., fwrth^ Studies of the Reading- Red tat ion Process in Learning, 
Archives of Psychology, no. 1 14. 1990. 

s* Peterson, J., "The Eitea of Auitude on Immediate and Delayed Repro- 
duction. A Class Experiment.” Journal of Educational Psychology, vol. 7, 
191*. pp. 5 *S' 5 a- 
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observation of the things to be retained, intention to retain, 
and actual effort to apprehend meanings and relationships 
will be most effective. 

The desire to remember is, in turn, associated witii motives 
of behavior, interests, and emotions. In all situations involv- 
ing memorizing and recall— in fact, in all learning— the sub- 
jective factors must be taken into account: for without them 
the interpretations of individual performances and experi- 
mental data are likely to be misleading and inadequate. In 
evaluating memory and learning, therefore, we must include 
not only the objectively controlled conditions of the situa- 
tion— including the inethtKls of memorizing— but subjective 
factors of inlluence- such as interest and emotion, intention 
and goal, knowledge of results and attendant feelings, which 
are among the most significant features of any method of 
inentoi izing. 

The inclusion of meaitingfulness and meaninglessness of 
materials as subjective factors is justified, since the same 
tflateriais do not signify the same things for all. just as they 
do not interest all in the same degtec. .At any rate, the 
im{X)rtance of meaning in the memorization of materials and 
the difficulty of trying to memorize meaningless materials 
arbitrarily chosen cannot be questioned, as tlie following 
data .show. Kbbinghaus and Meumann— men of more than 
ordinary ability— re<]uired 55 and 3,^ repetitions, respectively, 
to memorize a scries of 36 nonsense syllables. Yet the sub- 
jects of another experiment were able to memorize passages 
of ptietry containing Go words after 6 re})etitions. 150 words 
after 1 5 repetitions, 300 words after 1 7 repetitions, 750 w'ords 
after 19 repetitions, and 1500 words after 26 repetitions.** 
The economy of working svith meaningful, readily organized 
wholes is apparent. 

The meaningfulness of materials or of an experience some- 
times depends upon its funcfional significance; that is. upon 
the part it plays in the individual’s life. The Swazi culture, 

** Lyon, D. O.. op. at. 
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for example, revolves around the possession and care of cattle. 
Cattle are the center of many of the most persistent and 
important social customs. Therefore, it was possible for a 
native Stvazi herdsman to give a detailed and accurate de- 
scription of all the cattle which a white owner had bought 
a year earlier, the native herdsman having been present dur- 
ing the transaction and having driven the cattle back to the 
white man’s main farm. The native had no further experi- 
ence w’ith these c.ittle, for immediately afterwards they had 
been disjiersed to different places, and the herdsman saw no 
more of them. Yet a year later he made but two minor 
errors when he gave all details of the transaction, including 
names of sellers, prices, and characteristics of each animal. 
This performance cannot l>e attributed to superior memories 
in general among the natives: for other tests have shown that 
such is not the case.’* Thus, in the functioning of memory, 
the importance of significant exj)eriences is apparent. 

Forgetting. Thus far our discussion has l>een toncerne^ 
principally with the nature of memory and the conditions 
of memorizing, with retention incidental. But forgetting 
(another way of stating retention) is just as much as as])eri 
of memory’ as is memorizing. We wish to kttow the nature 
and rate of forgetting and w'hat factors affect these. 

Curves of Retention. The classical curve of retention was 
first given by Ebbinghaus, experimenting with nonsense syl- 
lables.** The curs’c shows that forgetting is very rapid dur- 
ing the first few hours, after which the rate of forgetting 
diminishes, until the loss is very slow indeed. In fact, the 
curve show’s retention to be almost as good at the end of six 
day* as at the end of tw’o. Tlte curve approaches the hori- 
zontal axis as a limit: but it is not known whether materials 
are ever completely forgotten. 

The actual percents of loss were: after so minutes, 41 per- 

»* Rutlett, F. C.. Remfmbfring, Cambridge Unlver»Uy Prew, 1991, pp 

M9*- 

« Op. eit. 
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cent; after two days, 7a percent. These percentages must 
not be taken as representative of all materials and {lersons. 
The same general type or form of curve has been found in 
many later investigations in which materials other than non- 
sense syllables were employed; but the rates of loss arc not 
necessarily identical, nor even nearly so. Meaningful mate- 
rials, for example, are retained much better than meaning- 



less nonsense syllables, as well as being easier to memorize. 
Yet the form of the curve is the same in Iwth instances, but 
in the case of meaningful materials, it drops more slowly. 

There is an important exception to the F.bbinghaus curve. 
Ballard,** using pt^etry with his subjects, showed that in some 
instances, instead of an immediate loss in retention, there is 
an initial rise during the first day or two after memorizing. 
The curs'cs of Figttre 19 from a later study by Williams,** 
are of the same general form as those found by Ballard. 
TThis phenomenon— improvement without practice— Ballard 
named reminiscence. His results do not stand in isolation 

MBallani. P. B.. Obliveserncr end Krminucence, British journal ot Psy- 
chology, Monograph Supplement, vt4. 1, no. a. 191$. 

Williams. O., “A Study of the Phenomenon o( Reminiscence." Jounud 
of Eftperimenlol Ptythotogy, vol. 9, iptS. sfiS-Sy. 




220 REMEMBERING AND FORGETTING 


from and contradiction to ail others, for other investigators 
have confirmed them. Reminiscence, therefore, must be re- 
garded as a valid but special phenomenon of retention. Ob- 
viously. it will not be found where initial rneinori/ation has 
been perfect. 

We must note several important facts in regard lo Raliard's 
and Williams’s studies. They used meaningful materials 



Fic. 19. Cur\T of retention for poetry. Curve* 1. t. S- atul are for age 
group* 9-r. and ai-i-, revpct-iivcly. iTiont Wiliiaiiis. op. cit.) 

rather than meaningless syl]al>lcs. When materials are mean- 
ingful. they have a unity, organi/ation, anti inherent se- 
quence absent from or only artificially and int oinpleiely sup- 
plied to meanitigicvs materials. This might i>e a voiuUtion 
of reminiscence. But the most significani and clear arndi- 
tion of reminiscence is age; for the phenomenon seems to be 
limited to younger children, as revealed in Ballard's curves 
as well as in Williams's. In the former’s study, the maximum 
reproduction for six-year-old children was after three days; 
for twelve-year-olds it was after two days; for twenty-one-ycar- 
olds. immediately after study. Finally, reminiscence is not 
found in all children, even of the younger age-groups; but it 
is found in a large enough percentage and in sufficient 
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amounts to give the curves (or younger children an initial 
upward trend. 

An adequate explanation of reminiscence has not yet been 
develo{x:d. That, however, detracts nothing from the phe- 
nomenon’s factual basis. Also, reminiscence does have se%’eral 
im[>onant implic^'itiotis with respect to several topics previ- 
ously discussed. It suggests that evjierienccs and Irehavior 
tend to perseveratc more strongly in < hildren than in adults. 
It supports the method of distributed study periods as op- 
posed to the massed. It suggests that meaningful and prop 
crly apprehended units, or wholes, will p>crseverate better 
than the relatively meaningless. 

Methods of Measuring Retention. Retention may be 
measured in hvc different ways: recognition, reconstruction, 
reprmluction, anticipation, and amount of saving (in time 
or number of repeiiiions) in relearning. The first, recogni- 
tion, is exactly what the name indicates: identifying pans as 
Ixdonging to the oiiginully memorized materials. In recon- 
struction, the |>ajts arc given the subject in disorganized 
form, and he nitisi icconsiruct the original sequence or unit. 
Reprotiuction atid saving arc self-evident. In the method of 
anticipatioti. the subject states, after the presentation of each 
part, what the following part should be. Figure 20 shows 
the differences in the percents recalled as measured by the 
several methods. The curves reveal several important facts. 
In the first place, they are all of the same general form as 
Kbhinghaus's classical curve. Second, they demonstrate that 
the special quantitative findings of different ex}>eriments will 
dej)end ii|xjn the meihixl of mcasuTcment. Third, and very 
impntaiit, they disclose the fact that materials apparently 
forgotten are subject to recall under different conditions. 
Finally, these methods and their relative difficulty (excluding 
the saving method) have an important bearing upon exami- 
nation methods at all educational levels. For example, since 
the true-false (or yes-no) and multiple-choice questions are 
essentially matters of recognition, they should be the “easiest” 
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A second is interpolated activity. That is, between any 
behavior— including: memorizing— and its later recall numer- 
ous other experiences and activities occur. Tliis is inevi- 
uible, of course, unless recall takes place immediately follow- 
ing the l>ehavior. These interpolated activities and materials 
tend to interfere with retention and recall of those that pre- 
ceded. And interference appears to l*c greatest when the in- 
ter(X)Iated activity occurs just after memorizing and just 
l)cforc recall. The implied practical suggestion, therefore, 
is that memorization and study should Inr followed by a short 
rest periotl, and recall should t)c preceded by a rest period. 

That interpolated activity is an important condition of 
forgetting has been shown by experiments on retention after 
equal intervals of waking and sleep, varying in length from 
one to eight hours.** Retention was very definitely better 
after eight hours of sleep than after the same pteriod of wak- 
ing lime; after a four hotir interval, there was still a signifi- 
cant difference in favor of sleep; after a two hour interval, a 
slight difference: and after a one hour interval, no difference. 
These results clearly {mint to inter|x>lated activity as a pri* 
ciiary conditicjii in forgetting: and they lend support to the 
ccMjccpt of |x-rseveraiion as a principle of retention, since 
interpolated Isehaviors, according to the theory, would inter- 
fere with the |x*rsevcrative prtxess. 

.Vnothcr condition of recall is the affective or emotional 
quality which the nuterials have for the individual. That is, 
arc they to him pleasant or unpleasant? In spite of several 
complicating factors— such as greater familiarity with the 
pleasant and unpleasant as op|M>sed to the indifferent— the 
weight of evidence and the prevailing interpretation arc on 
the side of better retention and recall of the pleasant, fol- 
lowed by the unpleasant and the indifferent, in that order.** 

**See. for extempie, van Onnvr, E. B.. ReUtiUon after inirmah of Sleep 
and Waking, Archives of PoyrhcHogv. no. 137, 1931. 

•• Mehmr, H., "The Prernt S»um of Experimental Studies on the Rela- 
liotMhip of Eeditig 10 Mrinor>'," PryciMtogirai Ketieta, vol. 37, 1930, pp. 
‘»4-S9 
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That is the order under formal and experimental condi> 
tiems of memorizing and instruction. But the retentive 
potency of very unpleasant experiences under unusual con- 
ditions must be noted. While these are hardly a factor under 
formal conditions of instruction, they arc nevertlicless sig- 
nificant. For example, the difliculty or impossibility of shak- 
ing off a horrible sight, experienced only once, is a case in 
point. 

It sometimes happens, however, that extremely unpleasant 
situations arc recalled with the greatest of difficulty, if at 
all. They are apparently forgotten completely. Such in- 
stances are not the normal and usual evidences of ordinary 
forgetting. They are the results of a strong inner conflict 
in which the very unpleasant ex[)erience is debarred, st) to 
speak, from memory. Repressed exj:>eriences and events can 
often be restored to memory under esfKfcially favorable con- 
ditions of recall, or in a state of hypnosis.** 

Excepittig instances of repression, then, forgetting a.s re- 
lated to pleasant, unpleasant, and indifferent materials has 
an intfiortant implication for all educational situations, iu- 
cluding formal s<h<K)ling. F.x|)eriences. events, materials, 
etc., which are pleasant or unpleasant to an individual arc 
of a sort that have a real and vital tpiality for iiim; that is. 
they ap[>eal to and stimulate the basic wants, or motives, as 
these have developed in the course of his life-s^ran. This 
does not mean that a full emotional expression should be 
provoked in a learning situation, for such is confusing and 
may be harmful and exhausting. It does mean, though, that 
the affective tone in a learning situation .should l)c kept at a 
low tension of pleasantness or unpleasantness. 

The environmental situation under which one attempts to 
reproduce previously acquired materials is another condition 
of recall. F,verything one memorizes or learns takes place in 

St llluitraiivc caw nudica can be found in almoM any votuine on abnomial 
bctaivior: McDounpin, W., Oulliw of Abnormal Ptychtdogy, Sew York, 

Scribner, ifieS, pp. >45 fl. The concept of rrpici»ton orixinated with Freud. 
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a context, an external environmental situation. Whatever 
memorising and learning occur take place in a given environ- 
mental context, and not in isolation. Recall, therefore, espe- 
cially at first, is facilitated if it takes place under the same 
conditions and in the same situation where the materials were 
memorized. Of course, after materials have been frequently 
repeated and memorized w^ell above the .so-called psychologi- 
cal threshold, they can become inde{XMidcnt of the original 
context in which they were acquired. It is a common expe- 
rience that we work l>etter, recall better and more accurately 
in fainilinr situation.s. Dress rehearsals in theater and opera 
-illustrate the {xiint. Furthermore, we all know that on re- 
turning to a scene from which we have long been absent we 
recall, often without effort, numerou.s facts and incidents that 
we have not "thought of” for years perhaps. The signifi- 
cance of this phenomenon is this: materials of memorization 
and learning do not exist in isolation and independence; they 
arc at first members of and assot:iated with a total-situation; 
and until they acquire independence of existence, their re- 
instatement in memory will f>e conditioned by the circum- 
sLinces under which recall is attempted. 

Distortions of Memory. With the lapse of time, wc not 
only forget parts of materials memorized or events experi- 
enced. but the parts we do presumably recall undergo 
change, and we unknowingly fill gaps with items or parts 
that w’ere not in the original. Distortions may occur in the 
reproduction of all types of materials. For example, succes- 
sive reprodiictiuns of the same geometric figure will reveal 
constant change in a given direction. Figure si illustrates 
this fact, the changes being constantly toward the simpler, 
more familiar, and symmetrical. 

With verbal materials, Bartlett has carried out some ex- 
tremely interesting and significant experiments. Wc quote 
him at length because the phenomenon of distortion and hU 
results are of great consequence not only for academic psy- 
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chology and the classroom, but for our daily lives^ and espe- 
cially in those situations where testimony plays an important 
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Fk. si. Changes lowaid symmetry in the Huccessivc rcc.ilN uf visual figures. 
(Frofn F. T. Perkim, "Symm«ry in Visual Recall," Amrrican Journai of Psy- 
ehoicgf, tgss. By permission.) 

rdle— notably in courts of justice. Fallibility of human mem- 
ory is striking. Bartlett states: ** 

in ever>' single case, except that of cumulative stories, the final 
result, after comparatively few reproductions, would hardly ever 
be connected with the original by any person who had no access 

•sBwrtieii, F. C., op. cit., pp. 171, 175, By permiwion of The MacmiUsn 
Co. 
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to some intermediate version. There is little doubt that, with 
the ordinary free handling of material which is characteristic of 
daily life, much more elaboration takes place, though it is per- 
haps difficult to imagine that very much more startling changes' 
(ould occur. 'I'he series . . . show a numiK-r of interesting and 
t onslani [italics ours] pime.sses of change, ail of which may be 
iihsetAcd to occur as material is handed from group to group, or 
irom jHTson to person. 

It is now |>erfectly clear that serial reproduction normally 
brings about startling and radical alterations in the material 
dealt with. Epithets arc changed into their opposites; incidents 
and events arc transposed: names and numlrers rarely survive 
intact for more than a few tcpr<Kiu< tions; opinions and conclu- 
sions arc reversed— nearly every {xtssibic variation seems as if it 
( an lake place, even in a relatively sh<»ri scries. At the same lime, 
(he subjects may be very well salishcd with their efforts, believing 
themselves to have |)assed on all iinjxtttant features wiili little 
or no change, and merely {K’thaps to have omitted unessential 
matters. A subject who takes part in an experiment is, as a rule, 
more careful than usual, and hence we may rca.sonably suppose 
that the changes effected by serial reproduction in the course of 
the MKial intercourse of tlailv life will probably occur yet more 
easily and Ih* yet more striking than those which have been illus- 
trated in the present tests. 

Distortions in recall may be due to one or all of several 
factors. Certain details are prepotent for an individual; and 
in the course of rcprtxltiction these l>ecoine more and more 
emphatic, while the less potent deuils tend to become less 
and less so or to drop out entirely. At other times, some- 
thing in the situation which strikes an individual as queer 
or incomprehensible is unwittingly omitted or an explana- 
tion thereof is unwittingly introduced. In general, a person 
tends to report his experiences and fill the gaps of his obser- 
vations in a manner he assumes to be suitable to the situa- 
tion. And what he assumes to be suitable will depend upon 
what he has experienced before in similar situations. Hius. 
as Bartlett niakes clear, a person in recalling and reproduc- 
ing materials experienced in the past often falsifies or supple- 
ments the actual data, without being aware of doing so. 



228 REMEMBERING AND FORGETTING 

Hie signifkance of fint ifQ|>ressiom is further demon- 
ttrawd in connection with distortion. Wc quote from Bart- 
lett again (p. 176): 

It looks as if what is said to be reproduced is, far more gener- 
ally tlian is commonly admitted, really a construction, serving to 
justify whatever imprcs&um may have been left by the original. 
It is this “impression." rarely defined with much exactitude, 
which most readily persists. So long as the details which can be 
built up around it are such that they would give it a reasonable 
Mting, most of us are fairly content, and are apt to think that 
what we btiild we have literally retained. 

Memory, therefore, is not a psycliological function which 
exists and operates in isolation, but it is intimately associated 
with imagination, attitudes, and reflection. 

Where it is necessary' or desirable that recall l>c accurate, 
or essentially faithful to the original materials, the obvious 
remedies are two: first, correct initial impressions; and sec- 
<md, repeated and properly spaced contact with the materials 
so that disu>itlon|^ will not become established. For the 
methods employed in memorizing and recall will help to de- 
termine whether one’s memory is to funaion faithfully in re- 
taining and reproducing past experiences and behavior, or 
whedier it will utilize these only as vague impressions fading 
and undergoing change in accordance with one’s needs and 
attitudes. 
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Learning Defined. We have already explained that learn- 
ing and memory a re not identical, althoug h learning depends 
in part upon the latter. Memory, we have stated, enables 
us to utilize previous experiences and acquired knowledge 
in new situations; for otherwise each subwquent situation 
would be completely unfamiliar to us. and in every instants 
we should have to begin anew in our learning. But by learn- 
ing we mean more than mep recall. Learning is defined 
as the process of developing the ability to respond adequately 
to a situation which may or may not iiavc been previously 
encountered. Or, differently stated.llcarning is the process 
whereby behavior is improved and refined through adequate 
organization, y 

Learning, furthermore, may be characterized by insight^ 
which is die apprehension of meaning and relationships with 
or without reference to spccihc previous experience. Insight 
is evidenced by the appropriateness and directness of Use 
organism's behavior^ Instances of insight occur when, for 
example, we suddenly catch on to Uie point of a joke, or to 
the priiKiple of an explanation; or when we "see through" 
a problem being explained to us; or when we arrive at and 
understand the solution of a problem for ourselves. In other 





Insight, to be sure, U something intangible, except as it bfr 
comes manifat in our behavior. But it it none the less an 


actual mode of behavior; it is something supplied by 
learner hhtiaelf, with or without assitcance from the omaidt^ 
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l^ithout inught;, learning would be no more than the recall 
past experience and the mere assimilation of new expert- 
' ences: it would lack its most important aspects: namely, je- 
^ org^ifiiTatinn of response and prt^lem solving, 

^Learning also has another aspect and definition: it is tlie 
favorable modification of responses consequent upon previ- 
ous experiences, particularly xlie building up ol a new pat- 
tern of complexly co-ordinated m^tor^mpooses./ This really 
emj^asizes the acquisition of skill, which will be discussed 
in the following chapter. 

Habit, which is also a more or less complex pattern of re- 
sponse and relatively invariable— involving more or less 
motor activity— is the result of previous learning. As a prod- 
uct of learning and as a form of continuing behavior, it too 
will be dealt with in the next chapter. 

VMdtives in Leaning. In learning, the first essential is 
that the learner shall have a motiy^e or an impulse to Icam. 
There must be a fell need of change, improvement, solution 
<tf a problem, or overcoming of an obstacle. The individual 
desires, in effect, to achieve understanding and control of his 
envirmiment. When such a need exists, it is said that the 
organism is in a state of psychological tension or disequi- 
Ulwtum; while hU e^otu to learn ate directed toward the 
resolution of the tension and the restoration of psychological 
equilibrium./ 

'Desire or felt need to learn rests basically upon the niio- 
lives to behavior, .already discu.ssed. These arc tlie springs 
onf actiibn and learning, riuxlilied and developed through mat- 
uration and experience. \ In short, learning proceeds basi- 
cally from a felt need to do sometbing. whether that need 
derives from the psychobiolc^cal motives of hunger, thirst, 
elimination, rest, and sex; or from the psychogenic behavior 
we have called curiosity, desire for ajiprobation, and those 
wliidi are soeijd in diaraaer. In other wqi%, the learning 
pMKcsi is most effective when it is spemtaneous and yita!./ 
princifde being applied in the education of young 
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c hildren; in (act, especially before the beginning oi regular 
•K-hool attendance. . . tve wanted to stimulate the active 
inquiry of the children themselves, rather than to ‘teach* 
them; and ... we wanted to bring within their immediate 
experience every range of fact to wliich their interests reached 
out.” ‘ This was suct:essfully done by providing an environ- 
ment in which .s|)ontancous activity, inquiry, and learning 
would flout ish./ 

. . \the tnaiii character of out technique was to ii{eet the 
v{)ontancous inquiiies of the children, as they wen* shown day 
hy day. and to give them the means of following these inquiries 
out in sustained and progressive action. .So that the facts of 
their behavior with Arc and water and ice. with pulleys and 
•tc'C'Saw and {X'nduluin, and (latet) with drilling machine and 
Biins<*n biiinci. can lx* taken as immediate c*vide’me of the ${x>n- 
laneous direction of thc'ir inietests. We citcl not "teach" our 
cliildien al>>ut these things, nor try to create an tiiteresi in them, 
nor intrcxlucc any ex|xrrimencs or apparatus until the need for 
them had attuall) aiiscn.y 

'^'rhe importame and sjxmtanciiy of curiosity in learning 
1 arc shown in children’s cpiestions ronc'cming those aspects 
lof their environments which arc .signiheant and inter(»ting 
fto them./ ^Itc following are .some questions reported by 
careful oltsei^llers c»f child behavior and development: Who 
makes the sun? Who made the air? the earth? WHiere does 
stone come from? glass? wcxxl?/ Who made the birds? Why 
won’t it [wet raflta] bum? 'What makes them [plants] growpy 
\V1ty are there beds on a boat [an (Kean liner]? Why do we 
have to pick up things we put on the Hcx>r? Why can't the 
baby talk? What are the railway lines for? What are the 
two colors for [pointing to railway signal flags]? 

Tliese are but very few of innumerable examples that (an 
be given relating to a great variety^of objects, event|, and 
fSTOCOHes./ These and similar questions demonstrate tliat the 

tlttuoi, S.. tntcUfetml Grwth of Young VkiUrrn, Kew York, Haroouia 
Brace, tgga, p. 17. 
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extent to which they appear and are sustained, and the 
amount and kind of learning taking place will to an im- 
portant degree depend upon the children's environment and 
upon the degree and kind of response the questions meet 
with in adults and older children.^ #bviously, without en- 
vironmental objects, events, and processes, the neccssiiry stim- 
ulation will be lacking; while without the cncoutagemeiu 
and assistance of older children and adults, curiosity in the 
child will be checked. ^ 

\The Goal in Learning. It has already l>een stated that 
learning must be motivated, the motive Ijeiiig. basicallv, 
one of the behavior potentialities as it undergoes develop- 
ment through maturation ami experience. The gtw/ of learn- 
ing is related to motives; hut it differs from imnivcs in,that it 
may be the immediate objettisc or purpose of a learning situ- 
ation. Thus the goal of learning an aspect of atitiimetic may 
be the mastery of certain arithmetical processes; but the mo- 
tive might he the desire foi appioval through accoinplish- 
ment« or the satisfaction ot spontaneous curiosity./ 

\The following illustrations are to the point. .\ white rat 
is placed in a ma/e contamtug many blind alleys, as welt as a 
route leading to the exit which the animal must hnd fur him- 
^sdf. Unlike most such instances, tliis rat is put in well fed. 
(without a definite purpose, just to see what he will do. The 
pnimal need not seek the exit; nor does he do so; for there is 
po reason why he should. All he does is roam alxiut explor- 
ing. Under these conditions, the maze is to the rat simply a 
place that allows mot inn ^ nd exploration . l.ater. however, 
this same rat is put into the maze when he is hungry and 
desires to reach food. His behavior is now markedly differ- 
ent from what it w'as on tlie occasions when he was satiatet^ 
Then, a blind alley was as good as a continuous path, but 
now it is not. Now he wishes to make progress, to get somc^ 
where as directly as ponible; and a blind alley is not as goofl 
is a continuation of the path that leads to the food chamtien 
Thus, modifications in the organism modify the character 
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and meaning of the objectively unchanged situation. While 
satiated, the rat found the maze a place to play in and ex-^ 
plore. 'when hiingiy, he found it a very different thing: 
namely, an obstacle standing between him and food, to be 
overcome as quickly as |KJSsibIc.*/ The details of tlte animal’s 
betiavior, what he learns in tlte maze, and how quickly hr 
learns it de{x*iid U{x>n the goal and motive. The goal, on 
end to be attained, directs the activity. 

\The same principle is demonstrated by another experimeni 
using (hicks, rhe chicks first learned to reach tlie fooc 
chainbcr in a maze by running over a certain route, tlje best 
and shortest then available, l^ier a new opening was made, 
providing a short cut. Theien|M)n. the chicks took the new 
route.*/ 

Motives and goals may be found in all learning. A group of 
college students were gi>en rote tasks, such as wTiting a single 
letter over attd over, caiueling letters, and substituting let- 
ters for digits. Some of them were kept informed of their 
accoinplishnients by keeping scores of their mistakes, by as- 
surance from the exfH*rimcnter that they could improve, 
and by instructions to be on the alert for anything they might 
discover which would lead to improvement. The others had 
none of ihc.se advantages, with the result that they were far 
Ix'hind in rate, continuity, and total gain. Reversal of the 
grou|)S in a new set of tasks showed analogous results.* » 
.\nother experiment will demonstrate how the goal affects 
learning in an actual sthtxd situation. Five different pro- 
cedures w'cre used with 951 pupii.s in grades 5, 7. and 9. For 
the first group of pupils. Uxsking up the meanings of difficult 
words and the underlining of important items were made 
explicit and emphasized. The second group were to study 

■ Toliiuii. E. C.. Purpothv Behmior in AnimaU a$td Afro, New Votk.. 
Appleum-CeuLUry, igsa. pp. 3438. 

« Aofci, .S„ "The Prlitiar> Princtplc of Animal {.earning." tap. Joumat of 
vol. 8, 1933. pp. 493 310: cited by Woodworth. R. i. JPtyeMagf, 
New York, Holt, 1934. p. 131. 

• Rook, W. F., and LowdU. L.. *"rhe Will to Leam." 'Semimarp,, 

t9n, voi. 19, pp. sos-sfit. 
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carefully* selected questions on the materials. The third 
group were taught the meanings of diRicuU words appearing 
in the assignment. With the fourth group, the materials 
studied were related, so far as possible, to the pupil’s per- 
sonal experiences. To the fifth group, the causal relation- 
ships within the materials were explained. The re.sult$ indi- 
cated a consistency of gain in accomplishment, the type of 
gain being correlated with the type of goal or assignment 
set up for each group by the experimenter.® 

Tlie clear and important implication of these and similar 
experiments is that the motive and goal of the activity help 
to define tlie nature of the situation. The individual takes 
a ""set” with respect to the situation and the materials to Ire 
learned. He selects those aspects of the situation or materials 
which are in accord with his purpose. It is essential, there- 
fore, if learning is to be faciliuted, that the educator take 
into account the maturity (which helps determine motives 
and interests) and mental equipment (which determines per- 
ception of goals) of the learner, on the one hand, and the 
organization and presentation of the materials, on the other. 

Insight in Learning. The degree to which a learning situ- 
ation is valuable and meaningful depends in pan upon the 
degree to which the individual is prepared for and antici- 
pates the significance and meanings of the situation. Tliis is 
foresight. But there is also insight, w'hich means perception 
of the parts that constitute the whole situation and percep- 
tion of the relations of these parts. It means proceeding 
intdligently rather than blindly or mechanically. Tliis is 
the use of the term "insiglu” in its common-sense meaning. 
For example,^ 

If one knows tliat he is to remove a ring in a certain puzzle, 
and that in order to do so lie must first move this piece and then 

s jmdan. A. M., "Influence of the Asugnment on Lsaming,'' Jommdl of 
EduoUiooot Payehology, vot. ts, 1931, pp. 6^9-666. 

t X/ofllui, K., The Growth of the Mind, New ti'ork, Hsrcourt. flNraee, igefl 

P *97- 
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chat, and then turn the puzzle over and do something else, hiik 
procedure may be said to possess a greater degree of insight than 
the procedure of another fierson who simply goes ahead without 
;iny plan at all. But if one also knows that the ring is connected 
in such and such a manner with such and such parts of the de- 
vice, and these arc again to be turned thus and so, his procedure 
win indicate a still greater insight. 

The principle here stated applies e(]ually well to learning 
when and how to use mathematical devices and procedures, 
and gramiiiatical forms; to the apprehension of scientific ma- 
teri.iis; indeed to the understanding and evaluation of all 
knowledge and skills. ^ 

The role of insight in learning is well demonstrated by 
Kohler’s ex{>eriments with aj>es.* ,\|>es are especially good 
sji)>)ects, for, as Koffka states,* 

i'.an exfieriinenis be so planned that the animal’s behavior 
will show insight witlujut the aid of chance discovert'? When 
wc consider what this means, it at once bc'iotnes clear that both 
animals and children are well-adapted to such ex{xMiments. 
Adults, on the contrary, arc not suitable subjects, because they 
bring to their tasks a set of ready-made methods which need only 
be transferred to the new situation: but how these ready-made 
methods originated it is not at ail easy to determine. If, on the 
other hand, the problem selected makes such a transfer impos- 
sible, it is hard to find a suitable test; for usually a task of this 
order is far too difficult for an experiment. Hence the study of 
insight in its i ncipie nt forms can best be undertaken with chil- 
dren and annfiars* 

The essential features of Kohler’s experiments are; (i) the 
animal must employ a roundabout method, or he must use 
rather novel implements in the solution of the problem; and 
(<) the situation can, potentially, be wholly surveyed by the 
animal and can be grasped by him. That is to say, the situ- 
ation fNreseiiu a problem whose solution demands the utiliza- 
tion and reorganization, and sometimes tlte transformation 

sKtMiicr, Ww Tkd Mtntatity iaj Apt*. New York, liarcourt. Brace, 19x7. 

• Op. eU,, p, I9i. 
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of items within the range of the animars intelligence. What 
is demanded of the animal is an arrangement of things into 
their proper places and relationships on a perceptual level. 
Several illustrative experiments follow. 

The chimpanzee ivas sitting close to the bars of the cage, 
opposite the goal (banana) which was placed outside beyond 
his reach (Fig. 22). In the animars hands was a stick which, 
however. Avas too siiort to enable him to obtain the fruit. 
Outside and parallel Avith tiic l>ai.s, and about six feet to one 

Slick 

« 

Ban — » oooooooooooooooo 


Stick 

OUactlWQ 

Fr. as. (From W. Kohler. The Mentality of A pet, Harcoun, Brace.) 

side of the fruit, but lying nearer the bars, was placed a 
longer stick AA'hich could be reached with the aid of the 
shcHTter stick. The ape tried to reach the fruit with the 
aid of the shorter stick but failed, of course. The animal 
then gazed about him, scrutinizing the situation. Suddenly, 
he picked up the short stick, pulled in the longer one with 
it, then used the longer stick to haul in the banana. The 
two sticks had fallen together in his line of vision, where- 
upon the situation was suddenly altered and the problem 
solved. The animal had learned in one successful trial, in 
summarizing this experiment, Kohler states: “ 

From the moment that his eye fell on the long stick his pro- 
cedure lonztt One continuous whole, Avithout hiatus, and, al- 
thoi^ the angling of the bigger stick by means of the smaller 
i| j|ii action that could be complete and distinct in itself, yet the 
oisservation shows that it follows, quite suddenly, on an interval 

wgahter, 0/1. o'l., p. 174. 
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ot h^ution and doubt— staring about— which undoubtedly ha* 
a relation to the final objective (obtaining the fruit] and is im* 
mediately merged in the final attion of the attainment of this 
end goal, 

III another of Ktihler's experiments,” neither of two barn- 
IxHi sticks in the ape's hands was lung enough to reach the 
fiuit outside the cage; hut if the two sticks were fitted 
together by plating the smaller one into the hollow core of 
the other, they woultl provide the necessary length. Several 
eiiors were tommitted in attempts to solve the problem. 
Tlie solution tame, however, when the ape by chance got 
the two sticks into line and slipped the smaller stick into 
the bore of the larger one. .Vlthough he was, at that time, 
sitting idtv on a Ixtx with tiis liack hail tunied to the fruit, he 
sprang at once lou arris ilie bars oi the cage and pulled in the 
fruit. Heie again is an instance of learning with insight; 
here was a new situation which cailcci for a new order of be- 
havior. One successful solution of the pioblem was sufficient 
to establish the act; theie was no repetition of uiisiiccessful 
or p.'irtially successful tri.als. 

.Numerous bchasior forms of young children also cxem- 
plitv itisighi. ^Ve cjuote only two instances fioiii many care- 
ful observations.” 

Bciijte (.{ yeais of age) and (Christopher (,{ yeais and i month) 
waiiU'd to chug Mime iaige logs <tf wocxl horn one side of the 
gaidcn to the odwt; thes icKik walking sticks and hooked them 
into piojeciiitg branches on the logs, and dragged them, with 
much pride. 

Phineas veais of age) wanted water for his garden, and there 
was some in the leaky lianow. lie put a pail undei the barrow, 
and asked Miss C. to “make it run tlnough." She said, "How?” 
"Tip it," he replied. He watched it with great delight, saying, 
“See the water running." Miss C. said. "The barrow's too heavy 
to hold." He bniught a brick and fixed it under the wheel, to 
as to keep the bariow tipped. But not all the water ran out, fp 

o op, cit., p. It9. 

o Iwau. S.. op. eit., pp. iti and ia$. 



2 S 8 THE NATURE OF LEARNING 

he said, “Tip it some more," ami brought a second brick to hold 
it at a sharper angle. When Mis-s C. raised it high, he said, “Be 
careful, don’t tip it right oxer." 

The two foregoing instances txTiirred in situations where 
the children, though <»bserved. had a considerable degree of 
latitude in their at'ti\it\. The situations were not ot the 
arranged laboraiorv t\pc. But also in the latter, the r 61 e ol 
insight is equally apparent. 

One investigator, using with 44 subjects the inethmls out- 
lined by Kohler in his The Mentality of Aj>es, adapted a 
variety of situations to children ranging in age from 19 to 
44 months.*® Although the details of the e\}>cnnu*nt.s dif 
fered from those of Kohler’s— as, for example, when toys weie 
substituted for bananas and oranges— the plan and loim of 
both sets of ex|ierimenis were the same, each presenting a 
problem to lie sohed by using tcx>ls or other aids available 
in tlic situation, if jxTceived. The author of this studs with 
children concludes iliat, “No matter what the type of re- 
sponse, it culminates in a solution only if the subject has 
gained insight into the problem-situation." Furthermore, 
she c'oncludes, also coasisientls with K<>hier and our preced- 
ing discussion, that solution of a problem is not achieved 
merely through the operations of < haiu e. What chance may 
do is to facilitate insight by bringing the cleincms or parts 
of a situation into a fortunate or “suggestive constellation.” 
The piospettive learner must perceive the situation as a 
whole and tontinuously give heed to it. 

Finally, we cite tine experiment showing the r6le of in- 
sight in adult learning.** Three groups of number series 
svere arranged, as shown on |)3ge 259, not in /heir entirety, 
but sufheient to reveal the principles involved. It is apparent 
that the X column has no plan or formal progressitMi. 

'•Alpeit. Augusta. The Mving nf Prnhirm Situationi Pre-Stfiool Chit- 
drtn, ContritMiLuifis to Education. Teachers College, Cutumbia IJnivcnily, 
no. gsg. >9tA. 

>• Guilford. J. P.. “The Role ol Porm in l.carning.“ Jnurnal vf Enperi- 
metuai Pinchotofty, vol 10, tft7. pp. 11^-25 
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rhe )' and Z f olumns, on the other hand, are arranged ac- 
cording to dermiie. iliough different, forms or progressions. 
'Fhe A’ and Y series were presented alternately to the sub- 
jects with instructions to learn these as quickly as they could. 
After each re|>eiition, the list was rcprtKluced so far as pos- 
sible. The subjects were instructetl to learn the Z series, 
but also to look for the form in so doing. 

The ({uestion W'e are concerned with here is whether the 
einergetice or discovery of a form or plan facilitates learning. 
The answer is definitely in the affirmative. The F series was 
learned after an average of 1.4 rejietiiions, whereas the X 
.series (without form) leciuircd an average of 5.2 rep>etitions. 
In the Z series, when the form failed to emerge for the 
learner, the average nuinficr of repetitions required w'as 
4.25; but when the fortn, or plan, was perceived the average 
was only 1,4 repetitions— about onc-third os many. 

When w’c speak here of perceiving the form, or plan, or 
progression, we are referring to insight. In other words, ac- 
quiring these lists of nunil>ers with insight means that learn- 
ing them is no longer a matter of sheer mechanical memory, 
but that the logical relationships (the form or pattern) have 
been discerned. That being the case, the learner could for- 
get one or more memfrers of the series but yet complete the 
series correctly: for discernment of the pattern of organiza- 
tion w'ili enable him to supply the missing parts. The X 
series, on the contrary, has to be acquired by sheer memoriz- 
ing, for there is no pattern or form to give it meahing. It has 
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also been shown that college students, after a fifteen month 
period, remember only about twenty-five percent of the in- 
formation items of a course; but their ability to interpret 
data suffers no loss after the same period. 

Educational Significance of Insight. learning- or prob- 
lem-situation sliould l>e pitched at the level of the intended 
learner's insight. The same individual will attack a prob- 
lem in an aimless, trial and ciTor manner, or in a manner 
of orderly and deliberate exploration and elimination, de- 
pending upon the set-up of the situation t>r problem, and 
upon whether or not it is within range of his abilities. In 
tire first instance, if a solution is achieved, it will be the re- 
sult largely of chance, which may or may not effect improve- 
ment in later situations of a simitar kind. In the second 
instance, the solution results from organization and discern- 
ment: the effects will he lasting. 

Materials which are meaningless, that is, do not provide 
opportunity for insight for the intended learner, or which 
are nearly so, require more time and effort than do the 
meaningful. Conversely, materials whose meaning and or- 
ganization arc grasped by the learner are acquired most read- 
ily and last longer. The practical significance of this is that 
organization, pattern, form, or meaning of what is to be 
learned should at the very beginning be made as explicit as 
possible. The situation or the problem and the stejxs in its 
solution must be clearly defined and ordered, or sufficiently 
so, that the learner may complete the organization by bring- 
ing tiie elements together, as the apes did in the experiments 
already cited. The purpose of the act must first be under- 
stood and desired in terms that are consistent with the mo- 
tives and ability of the learner. Even in copying a single 
letter, the child must at least have some perception of ri^t 
and left and up and down, for otherwise all parts of the 
act will remain an undifferentiated blur. The same prin- 
ciplk is valid in adult achievement. Even a good artist, for 
alimplK!, Avifl be unable to portray dancers elftKttvely unless 
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he had first studied dance routines, steps, and figures. Other- 
wise, he would not know where to begin and what to empha- 
size. In any performance, it may be generalized, tlie degree 
of success will depend upon the adequacy of insight. 

The importance, tltcrefore, of appropriate units of study, 
of lesson plans for pupils and teachers, of adjusted curricula 
—all of which are a recognition of different levels of insight 
atid ability— Irccomes apparent at once. 

It is the emergence or achievement of new relationships as 
a result of developing insight that is the quintessence of 
learning. .Achievements of this kind arc the means by which 
the progressively complex organism gears itself to the en- 
vironment. 

Maturation and Experience in Learning. In the chapter 
on " Origina l BeiuuLiot " we discussed the roles of maturation 
and exjieriencc as they relate to concepts of rrriginal or "in- 
.stiiutive” Ix-havior.^- It was shown that both maturation and 
experience cooperate in the learning of walking, climbing, 
and talking, for example. Exactly the same principle applies 
throughout all forms and levels of It'arning. 

Beginning witlt infrahiiman animals, for example, it has 
i)ccn found that chicks deprived of all opfx>ri unity to peck 
for forty-eight hours after hatching, upon being given an 
opportunity, pecked much more effectively and adequately 
than did the unrestrained chicks immediately upon hatch- 
ing.^* After a while iKJih sets of chicks came abreast. This, 
clearly, is evidence of organic and behavioral maturation 
quite aside from practice. On the other hand, when a num- 
ber of new-born chicks were deprived of all opportunity to 
peck for a period of two weeks, they did not develop their 
pecking behavior at all and would have starved in the pres- 
ence of food. It was necessary to feed them artificially.^* 

Bird, C.. The Effect c»f Maturation upon the Pecking Imtinot of 
Chicks." Pfdagpgleat Semmtry, gt. 1915. pp. 69-91; also vo(. gj. 19*6, 
pp. aia «4g. 

<« Cited in Wheeler, R. H., and Perkins. F. II., Frineiplet vf MenHi Ot- 
uefojpinenf; Nat'lhiark, Crowelit isgt, f>. MS- 
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^]rhus. maturation alone is not enough; it is necessary to pro- 
:vide opportunities to function: that is, to learn. For with* 
out suLch opportunity at the optimal period the effects of 
maturation may be lost in whole or in part. 

It is an established fact, of course, that there arc marked 
differences in mental operations between average individuals, 
say, two, five, ten, or fifteen years of age. These differences 
are due in part to differences in degree of maturation and in 
part to differeiKes in experience; for as a jKison lives longer 
he not only matures organically, until the maximum is 
readied, but he accumulates more and wider experiences. 
Yet experience without an appropriate level of mental mat- 
uration will be of little or no value. For instance, a child 
cannot learn, nor can we teach him the concept tif “oppt>- 
sites” until he is ready for it. No amount of repetition and 
illustrations will give the ordinary three- or four-year-old 
child insight into that concept; whereas when the child is 
ready, several examples, within the range of his apprehen- 
sicKi, will suffice to have him learn the concept permanently, 
A second example is found in children’s notions and defini- 
tions of objects and events. If we ask a child of six or seven 
years, “What is a chair,” or "What is a knife," the ordinary 
replies are, "A chair is to sit on": "A knife is to cut with." 
At nine or ten, in response to these and similar questions, 
the answers will be in terms of general characteri.stics; the 
definitions describe and classify. But ordinarily not until 
the age of about fourteen is the individual able to deal 
with abstract terms and their definitions, such as "charity" 
and “justice." 

Another illustration is found in learning to read. Edu- 
cators and psychologists now speak cA “reading readiness." 
This term refers simply to the question of whether the child 
is prepared to receive reading instruction, a major factor in 
that readiness being maturation. The ordinary child is 
ready to begin the learning of reading— that is, he has the 
ability and the felt need— between the ages . of lix. and seven. 
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Some are ready at five; otliers not until eight, or even later. 
These arc matters of individual differences, since, as we shall 
see. rates of mental development are not uniform among 
all children; nor are tlie levels of maximum development. 

The r61e of development is apparent also in problems re- 
quiring reasoning. In the Burt Reasoning Test, for instance, 
we find the following problem at the seven-year level: “Kate 
is cleverer than May, May is cleverer than Jane. Who is 
the cleverest, jane. Kate, or May." On the same test, at the 
;ige of twelve the ordinary chibi is supposed to be able to deal 
with the more complex problem and spatial relations in- 
volved in the following: “I started from church and walked 
too yards. 1 turned right and walked 50 yards. I turned to 
the right again and walked too yards. How far am I from 
church.'" At the age of fourteen, according to the Burt test, 
the ordinary individual should be able to reason at the level 
of complexity represented by the following problem: "John 
said: ‘I heard my clock strike yesterday ten minutes before 
the first gun lircd. 1 did not count the strokes, but 1 am 
sure it struck more than once, and I think it struck an odd 
iiunilier.' John was out all the morning from the earliest 
hours; and his clock $top|xrd at five to five the same after- 
iKKin. W'hcn do you think the fii.st gun fired?" 

The important point here is not so inucli the exact age at 
which each of these and similar problems can be solved; it 
is ratlier the sequence or prt^'ession in ability to organize 
and deal with larger wholes whose parts are not only greater 
in numfrer, but in which the relationships of the parts are 
more involved and more subtle. 

Further, the r61e of maturation in development is shown 
by the fact that though progressive changes, such as those 
illustrated above, take place over a period of years, Uiey do 
come to an end and at the age of maximum mental capacity, 
whether that be 14. t6. or ao (see p. 507). Tlicreafter. ex- 
perience can be added to; new information can be acquired; 
increased familiarity with fields of knowledge can bring : 
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greater effectiveness. But after the age of maKitnura growth, 
more effective learning, increased wisdom, and improved 
judgment are not a consequence of actual increase in sheer 
learning capacity. They are attributable to greater and 
wider experience, stronger incentives, greater serioustress of 
purpose, and the like. 

In connetiion with the subject of maturation, it is neces- 
sary to caution the student against any assumption that 
mental growth, and therefore learning, proceeds in well- 
defined periods or segments. In the (xi.st, it was held that 
mental development and learning proceed in a .series of well- 
defined phases, or "layers." It was supposed that first came 
sense perception and that there w,is nothing much more to 
the infant's and young child’s mental prtKcsses. Then, it 
was supposed, came motor development; later, memory; and 
still later, reasoning, thinking, and judgment. 

This notion has been rejeaed bv psychologists for several 
very important reasons, derived from exfjcriment and ob- 
servation. Mental operations arc essentially unitary, involv- 
ing in any situation many or all of the processes mentioned 
above. The senstiry perceptions of young childrctj are de- 
veloping and becoming more acute. But. at the same time, 
young children arc capable of remembering and reasoning; 
while thinking and judging develop concomitantly. Reports 
and observations of children's activities make this abun- 
dantly clear.” Cun'cs of mental growth lend further sup- 
port in showing that mental functions, or processes, gener- 
ally grow continuously and regularly until the maximum 
les'el is attained, although there arc individual exceptions 
whose curves are not smooth and unbroken. Yet even tliese 
exceptions exhibit concomitant development of functions 
which are schematized separately but arc different aspects of 
t]|e same general mental processes. New functions do not 

For actual verbauioi cxampici. kc. (or instance, Isaacs, S.. oft. eil., p(». 
lit -158; also, J., Judgment and Reasoning in the Child, New York, 

mmoart. Brace, 1986. 
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suddenly appear when an individual reaches a given aj^ 
What does occur is a more complex, subtle, and broader 
organization in these mental processes. Furthermore, as 
we shall note in a later chapter, the in ter -correlations be- 
tween various mental processes and activities arc quite signifi- 
cant. In brief, there is considerable overlapping of mental 
functions at any jieriml in development, even though the 
several functions develop at different rates and are at differ- 
ent levels of their development at a given age. For example, 
visual acuity continues to improve until about years of 
age, whereas memory grows until the age of about 25. 

Four Ways of Learning. I'here appears to be a general 
principle of Iwhavioral development, whether it be in spon- 
taneous motor activity or in perceptual learning. TIte prin- 
ciple is this: diff^sg or mass activity is the earliest kind of 
Ixihavior to manifc'st itself, while the more specific and pre- 
cise responses later differentiate, or emerge, from this mass 
activity. For example, in the infant, grasping proceeds to 
develop from the ctuirser muscles of the shoulder and upper 
arm to the finer muscles of the tvTist, thumb, and forefinger. 
This is an instance of progressive differentiation and in- 
crease in precision. This phenennenon is to be explained 
by the anatomical growth of the infant’s hand and digits, by 
incTcasiiig cutaneous sensitivity of the finger tips, by neuro- 
muscular maturation, and by training.^* We shall have 
occasion to deal with this matter again, as regards motor ac- 
tivity, when we consider die topic of skill and its develop- 
ment. 

The acquisition of knowledge depends upon a process ofi 
development which is essentially the same as in the develop! 
ment of grasping: that is, it depends upon a person’s ability 
to increase his discernment of certain aspects of the situation 
as being more or less defined and distinguished from the 

Halvenion, H. M.. An Experimental Studjf of Prrhemion in Infants 
hy Means of Systematic Cinema Records, Gcncrtic Psychology MoMograjdU, 
vol. 10. tio«. « afid 5. i93«. 
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rest of the situation. In other words, some features will 
stand out more as development progresses, whereas others 
may not be discerned at all, simply remaining fused, so far 
as jjerception and knowledge arc toncerned. 

For instance, an infant early learns to distinguish its 
mother's face from all other faces, by virtue t»f a variety of 
contexts in which the mother’s face has l>een seen by the 
child, contexts generally of a pleasiim t haratter. But the 
mother's face is discerned as a whole; it is not seen as an 
aggregate of distinct eyes, ears. nose, month, etc. It is the 
totality of that face that distinguishes it front all others; and 
it is doubtful if the infant then is even aware of the com- 
ftoneni parts. Even after the child di.scerns the facial niem- 
bers, his perception of a ‘iricndly” or an "unfriendly" fate 
may be quite different from an adult's perception ttf the 
same face. The child gets a total impression. The adult 
may begin with a total impression, but he begins at once to 
analyze the facial expression as having a "cold" or "warm" 
eye, a "slit of an eye," a "sneering" or "laughing" mouth, 
sinister lines, etc. 

A second example will demonstrate further tiiis process of 
progressive differentiation. The untutored ear hears a sym- 
phony as a mass of fused sound, more or less pleasant or un- 
pleasant, having some sort of rhythm and tempo. But at 
this level of undifferentiated perception there is no discern- 
ment of themes, no apprehension ol the forms in which 
these themes are being developed and manipulated. Tlie 
untutored ear’s level of undifferentiated perception does not 
permit the learning of much about symphony music; if in- 
deed it permits even the distinction between one symphony 
and another. At this level, the music is perceived as a fused 
whole, but its structural characteristics and details are un- 
discerned. 

Similar illustrations can be found in all perception and 
learning situations. As examples we may mention the fol- 
lowing. The infant do» not distinguish between himself 
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and the rest of the world; that is, there is no differentiation 
lictween the subjective and the objective. Temper tantrums 
of the young child become the clenched fist or square jaw of 
the adult. Children of six and seven are still egocentric in 
their perception and reasoning. The development of color 
vision proceeds from the merest distinction between li^t 
and dark by progressive stages to the perception of the finest 
nuances. The infant’s aimless babbling develops into artic- 
ulated words. The growth of vocabulary rev^s not only 
an increase in the number of words but growth, as well, in 
the nicer distinctions l^tween words. Even as adults, when 
we come, say. into a new room or a new community we get 
a general, a fused, impression. Only later does the situation 
break douTi for us into its component parts, so that we un- 
derstand what has gone into creating that impression. We 
get a pleasant or an unpleasant impression of a person or 
scene; but we arc able to give a detailed explanation of that 
impression only after making a conscious effort to analyze 
the situation. 

Discernmenr, then, prfxeeds from ( ») the larger wholes lb 
(2) the parts which go to make it u]), to (3) the intcrrelation- 
sliips of those parts, and to (4) the elements of the parts 
themselve.s. It is one function of education to enable the 
individual to rcime his learning and perceptions so that in- 
stead of perceiving only the large, fused totality, he appre- 
iicncis its mcmlicrs, structure, and inherent possibilities. 
Tliis will become clear as we dest:ribc the development of 
learning under fotir headings: (1) learning by undifferenti- 
ated wholes: (a) learning by differentiation; (3) learning by 
,'issimilation; (4) learning by re-definition. 

Learning by Undifferentiated Wholes. This form of 
learning, apparently the earliest, occurs when tiie individual 
learns without duceming the members or parts of the situa- 
thn.as such. The siution is responded to as a wrholc. This 
kind of learning cat^K illmtrated by an experiment per- 
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{brmed by Kohler with hem. The problem of the experi- 
ment was to test the capacity of making a choice between 
objects of the same sort which vary from each other in a cer- 
tain direction; that is. which sitow a certain direction of 
change. Upon a board Irefore the hen coop. Kohler placed 
two gray ftapers differing only in shade, each of which held 
an equal number of kernels of grain. The hen was permit- 
ted to take food only from the lighter of the two papers, and 
was always "shooed” away from the darker. The experi- 
ment was so arranged that the only factor in the determina- 
tion of the hen’s choice was the shade of gray. After many 
trials (in some cases more than ^tx)). the hen learned to 
select the correct pajjei almost invariably: in this instance 
the lighter of the two grays. Then a critical test was made. 
For the darker gray iwjjer (whith had acquired a negative 
character in the prtK:e.ss of training), Kohler substituted a 
gray paper that was still lighier in shade than the one from 
which the hen had been |>erinittetl and from which she had 
learned to feed. The result was surprising. It is often sup- 
posed that training, as in this experiment, establishes a fixed 
connection between a given object and a given response. 
Now, if that were .so. we should expect the hen to continue 
selecting the shade of the training-series from which it Itad 
previously been allowed to feed (that is. the paper that had 
acquired the positive character in the training series). But 
this did not happen. Instead the hen those the new shade 
of . gray, which was the lighter of the two in the second pair 
of papers. 

With another hen similarly trained, the critical test con- 
sisted in keeping the unacceptable (or negative) gray of the 
original training-series and pairing it with a still darker 
gray. Here, it might l>e auppened that the originally un- 
acceptable gray would continue to be refused and that (he 
new shade would be accepted. But once more the ligliter 
pajxn- of the pair was scleaed, in spite of the fact that it had 
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acquired a negative character in the original training 
series.’* 

Thc.se foregoing expcritncnts— and others dealing with 
fX>sitionnl reference (right and left), differences of size 
(larger and smaller), and geometrical designs (varying in a 
constant manner) —demonstrate that learning in its earlier 
stages and at the lower levels de}x;nd$ u|y)n the perception 
of the situation as a svhole, in which the parts or members 
that make up the whtile are not tliscerned independently, 
hut derive their significance from their niemliership in the 
total situation. .At the lower levels of intelligence and per- 
ception. the nitcrion of selection and learning is the direc- 
lion of change (in color, size, position, shape, etc,). 

Similar results were ohiaine<l with apes and with a three* 
veat-t)ld child. With older children, however, and with 
human adults the results were different. For with increased 
ability of discernment, selection is made more and more 
uj*on the basis of the alwohite or .sj>eciFic object, and less 
u(jon a relational basis. In other tvords, for older children 
and adults, the situation has become sufficiently differenti- 
ated so that they are able to perceive and learn to rcs|x>nd 
to the .sejiarate parts which have emerged as entities. Yet 
when the difference iK'twecn two objects is small enough, a 
pair-wise or relational selection is the only one possible even 
for adults. 

This kind of learning is. after all, rather crude. There is 
no insight at this level; for the learner i.s lacking in discern- 
ment, and his Irehavior is lacking in precision. The mem- 
bers of the situation are for him fused. If he is to acquire 
inf ormation and knowledge , and if his environment is to 
lake on fuller s^ificaiK c and meaning, the learner must 
j.>rogre$s from this level of learning to the remaining tlrree 
kinds. 

i*Cii«d in Ogden, R. and Freeman, F. S., Pmrhology «nd EduoUiont 
New Votk, liarcoutt. Brace, 195*. pp. s3(t-39. 
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Learning by DifferentiaticMi. In the choice experiments 
mentioned in die preceding section, the older child and the 
adult learned by differentiation, for they res^ionded to a par- 
ticular or specific member of the pair of colors, or sizes, or 
stiapes, as the case may be. They were able so to respond 
because they could discern some of the properties of each 
member, which thereby achieved independence for these 
liparners. Learning by differentiation, then, signifies that the 
/objects in a situation, their properties, and their interrela- 
tionships hat>e been defined for the learner and have 
achieved a degree of i tide ftende nee. Or. to pm it simply, 
the learner, in a greater or lesser degrt'r, |>erteives the ele- 
ments of die situation. Tims by a prtKcss of tlifferemtation 
in learning, one apprehends not only the uiiole .situation as 
an integrated unit, but he apprehends tlie nicniliei s that go 
to make it up. and the role of each. 

If the individual is placed in a complex problem-situation 
which he is required to understand and solve, there must lie 
differentiation if he is to solve it with insight. Otherwise 
there can be only a chance solution which need not neces- 
sarily be understood by the intended learner. But this is 
not true learning. .*\s an example of chance solution, we 
may mention Thorndike’s clas-sical experiments with cats 
and d<»g5 in puzzle-boxes.** Hungry animals are confined in 
closed cage-like boxes, in front of which foot! is visible. The 
box has a door of some sort which opens as stxm as the ani- 
mal has performed the right act, such as pulling a string, 
pressing on a board, turning a lock, or otherwise manipulat- 
ing a mechanical device. It is not surprising that the ani- 
mals, as a result of these experiments, were regarded as 
essentially stupid. The difficulty was that the problem was 
much too complex for these animals; the elements in the 
situation and their rAles did not appear for them. There 
was no differentiation. 

Thorndike, E, L., Attiauil Inirlligenee, Enperimental Studin, New 
\Qiek, Maanillan. 1911. 
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Animals higher in the scale than cau and d<^ will also 
fail of a proper solution if differentiation is not possible. 
Kohler tried Uie following experiment with apes.*‘ “A long 
thin string is tied to tire handle of a little open basket con- 
taining fruit; an iron ring is hung in the wire roof of the 
animals* playground through which the strinig » pulled till 
the basket hangs about two meters alxrve the ground; the 
free end of the string, tied into a wide open loop, is laid 
over the stump of a tree-branch alx)ut three meters away 
from the basket, and alxrut the same height from the 
ground: the string forms an acute angle— the bend being at 
the iron ring." The idea, of course, was to have the in- 
tended learner remove the loop from the branch, where- 
ujx)n the basket would fall to the ground. But the problem 
was tot> difficult even for the cleverest of the apes whose be- 
havior is descrihe<l as folluv^’s: “.\ftcr a time, Sultan sud- 
denly makes for the tree, climbs quickly up to the loop, 
sto|)s a iixniient, then, watching the basket, pulls the string 
till the basket bumps against the ring (at the roof), lets it 
go again, pulls a second time more vigorously so that the 
basket turns over, and a banana falls out. He comes down, 
takes the fruit, gets up again, and now pulls so violently that 
the string breaks, and the whole basket falls. He clambers 
down, lakes the basket, and goes off to eat the fruit.” 

Here, to be sure, the ape attained his goal. He got what 
he wanted; but he did not learn to solve the problem con- 
fronting him. We might say he “muddled” or even 
"bulled" his way through. The reason he failed to solve the 
problem as any ordinary human being would have is that 
the elements and their relationships, or rdles, did not emerge 
(differentiate) for him. The set-up was too complex and the 
relationships, apparently, too subtle. 

Although the foregoing experiments yielded negative re- 
sults, they nevertheless reveal the importance of differentia- 
tion in learning. The following examples will, however, 

n KOhler, W.. (tp, cit., pp. 7*8. 
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provide positive evidence- The connection bcuvecn the 
animal and the fruit was provided by an intcn'cning link: 
in tliis case a string attached to the fruit. The purpose of 
tlie experiment was to see if the animal could make use of 
the connection, already provided, to draw in the banana. 
To do so, the animal must perceive the string and its rela- 
tionship to the fruit. Each of the objects and their connec- 
tion must emerge if the problem is to tie solved. I'iie ta.sk 
was within the range of intelligence of most of the a]>es. 
The problem can be complicated, without changing the 
principle involved, by having more than one string lead 
from the fruit to the animal, but only one of which is at- 
tadied. 

In another expieriment a swinging rope, sus|x.“nded from 
a horizontal bur, was w'ound over the same bar three times 
in a manner easily apprehended by an ordinary human 
being. In order to reach the gojtl, the rope, bcitig essential, 
first had to be uncoiled lieforc it could be used. The 
brighter apes were able to meet the requirements of the sit- 
uation. whereas the others simply pulled at the ItKise end, 
and, of course, failed. 

The process of differentiation in children's learning is 
clearly demonstrated in an experiment ** u-sing "thirty cards 
of different colors, some plain, others marked with gilt 
moons and stars in different arrangements. The child ivas 
told that two which were shown to him were called A. One 
of these was blue with a moon and star upon it; the other 
was yellow and similarly decorated, except that the moon 
and star were not in exactly the same relative positions. He 
was then asked to pick out all the otlier A's from a pack, 
none of which was identical with the blue or the yellow as 
to arrangements of the moon and the star." The youngest 
children selected ail the cards having marks of any kind, dis- 
regarding only the plain ones. Somewhat older children 

*» Haxliii, V., "Chitdren'i Thinking," British Journal of J^sychatogy, vol- so, 
PP' 
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selected only those cards having one moon and one star, dis- 
regarding Ixith the plain ones and those having marks other 
than one moon and one star. These two groups of children 
chose without reference to color. The brighter children 
seven and eight years of age, in their selections, chose only 
those cards that had the moon and the star in the same rela- 
tive pt»sition as in the samples. Some of these children, 
however, selected only those cards that had the same colors 
as tlie samples. We see here a progressive analysis and re- 
finement of behavior from the youngest children's simple 
categiiries <}f selection to the highly selective classification of 
the brightest among the older children. 

Tliese exjicriincnts with ajnrs and children, though rela- 
liiely .simple to the cx{K’rinienters and to normal adult 
human beings, are of prime significanix* in understanding 
all learning. The exficriments were challenging to the in- 
tciuled learners, yet within their range of apprehension; and 
they were of such a character as to l>c free from the influ- 
ence of specific training which would have obscured the 
nature of the learning processes involved. 

1 .earning by differentiation, then, is learning through 
analysis of a loialiiy. The developmental course of percep- 
tion and learning is from the relatively vague and undefined 
(or fused) to the discernment of objects, projserties. and rela- 
tionships. I'hc only things an individual can know are 
those things he am diifeieiuiaic from the rest of his environ- 
ment. Hence, learning by differentiation is essential to 
mental development. 

Learning by Assimilation. Learning by assimilation 
means the formation of two or more objects into a new 
meaningful unit or whole. Assimilation therefore presup- 
poses differentiation, Differentiation, we have stated, in- 
volves a degree of analysis of the totality. l>earning by 
assimilation, on the other hand, i s a p roem nf tyiirlittir*'* 

Once more, we may use <me of Kohler's experiments as 
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an illnstration.** A banana is placed outside the chimpan- 
zee’s cage, just beyond his reach. Inside the cage is a stick 
with the aid of which the fruit can be pulled in. The ape 
has never previously been observed to employ a stick as a 
tool; nor does he, in this instance, apparently sec any con- 
nection l>etween the stick and accpiisitioii of the desired 
fruit. Instead he reaches vainly through the bars of the 
cage, time and again nhernating hi.s futile efforts with other 
activities. In fact, he may even play with the stick without 
perceiving its possibilities as a t(X)l to lie used in getting the 
banana. But, when by chance the stick and the fruit fell to- 
gether in the line of his vision, the situation was suddenly 
altered; for the stick was at once totreiily tised in securing 
the fruit. 

Tlie appropriate behavior was thus Icartietl in one success- 
til trial. Favorable conditions arose under which the ajx* 
• was able to perceive stick and fruit ttrgether. whereupon the 
two became at once memlrcrs of a new ^rattern. tu whole. 
Throughoitt the ape s activity, it must Ixr rcnicmberctl, there 
was the felt need to secure the fruit; a state of icnsion ex- 
isted. Thus, the animal's "set" was favorable to the |xrr<ep- 
tion of the new' pattern. It should l>e noted also that learn- 
ing took place suddenly— after only one trial; there was no 
random trial and error, no gradual elimination of wrong 
moves nor gradual acquisition of right moves. W'e shall 
have more to say alxnit this later when we discuss the topic 
of frequency of repetition. 

.Alpert,** using Kohler’s methods with young children, 
found the same kind of behavior as that shown by the apes. 
She reports: 

First exposure (girl, $2 months of age): Subject readied with 
her hand over the tup of the fien. shcxik the bars, stuck her leg 
out through the space, sought an exit, again shixik tlie pen, tried 
to ffcach objective, witli her hand over the top of pen. leaning 

fit., pp. SI B. 

cit. (CMC 45), 
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over as far as she could, repeating in rapid staccato, "I can't get 
it;" looked around, directly at stick, at objective outside the pen, 
at Experimenter. Subject reached as before and looked around 
bewildered. 

.Second exposure. .Subject stuck her leg outside the bars, 
sh(K>k the bars, and in 15 seconds picked up the stick and said. 
'‘Slick:” waved it tentatively emtside and then suddenly began to 
angle for objective as though the idea had just oerurred to her. 

(Later.) Subject used broom for objective at once and deftly. 

Many other similar experiments with these apes and 
children are rt*|X)rted; experiments in which a variety of 
situations were presented, demanding the assimilation of a 
variety of objects into a single unified pattern of behavior 
for the .solution of the problem-situation. The ex{>eriment 5 
<ieinon.siiatc that the processes of differentiation and assim- 
ilation create new things to oiir view and new responses in 
our re|X‘rtory of behavior. 

The educational implications of differentiation and assim- 
, ilation as way.s of Icartting .ire clear. In respect to the 
former, it i.s evident, first of all. that if knowledge is to be 
.teejuired it must be within the range of the learner's ability; 
otherwise we shall get the sjimc kind of Iwhavior as that 
manifested by the apes who could not .see the connection lie- 
tH-t‘en the rojX! and ba.sket, nor the manner in which to un^ 
coil the ro|je from the bar. This first implication is, it 
seems, a self-evident fact: yet it has licen and is ignored in 
meth<M].s of instruction which rest primarily upon repetition 
of an act for its own sake, or upon simple imitation of and 
direction by the teacher, in a task which is reallv the teach- 
er's and not the pupil's. 

The second implication is that the lesson, subject, topic, • 
problem, or what not, that is to be learned shall be well | 
defined, its parts or steps well de lineated^ and the connec- i 
tions clearly indicated. That is, with the teacher setting up 
an appropriate situation tltc learner will make the necessary 
differentiations. Otherwise, there may be confusion and 
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i^certaimy; learning may be fragmentary and uneconomi- 
^ly achieved. Or the learner may simply “go through the 
inotions” of the act without having any insight into what he 
is doing. 

The process of assimilation implies, especially, that if the 
learner is to master a new achievement or solve a problem, 
he must be able to apprehend the objects or steps involved 
as members of a whole: he must l>e able to giv e he ed c on- 
tinu ously to th e task as_a whole. Such apprehension permits 
the objects or steps to fail into place, so to $|)eak. 

Finally, witiiout the process of assimilation there could be 
no original or creative achievement. For. as has been said, 
assimilation means the formation of new {>atteins: the re- 
organization of objects and concepts into new ways of doing 
things and achieving broader understandings. 

Learning by Redefinition, looming by redefinition 
means that one and the same pattern or object may serve in 
different ways and in different contexts. This kind of learn- 
ing signifies simply that, with learning, a person apprehends 
multiple possibilities within an object, or other |>erccption: 
whereas before, the same thing had but one. The educated 
person (not necessarily the “schooled” pjerson) should be en- 
abled to perceive variou.s distinct f>ossibilities in a situation 
or an objea which to others might have but one possibility 
or meaning, or might even be ambiguous and confusing. 

We may again illustrate this way of learning by experi- 
meins with and observations upon apes and young children. 
In one situation, Kohler did not make available a stick with 
which the apes might draw the fruit into the cage. In 
searching about for a tool, some of tlie animals broke a 
branch off a tree within the enclosure, and with it got the 
fruit. Another ape rushed off to its sleeping quarters, 
fetched a blanket, and tried to flip in the banana. In still 
anther situation, the apes used boxes to stand on to reach 
fruit suspended from the roof, having fetched the boxes 
froin remote comers. Children in Al pen’s experiments 
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used large blocks in the same way. In these Instances, and 
others as well, we have examples of redefinition; for the 
animals an<J children had achieved a new fonn of liehavior 
through j>erceiving a netv quality, a new fKissibiItty, within 
objects that previously were used in other ways in earlier 
tontexts. 

The child’s activities with a Ixix or a block furnish fur- 
ther illustrations. Altered conditions which arise from the 
infant’s and child’s development and extension of activities 
make a Ihjx or bhK:k, for example, not one thing, but sev- 
eral. The inijKirtant fa< t is that improvement of any kind 
is a transition from indistinct behavior to precise, specific, 
and exteinled behavior. The young child comes to see th^ 
no\'eI |)o.ssibitities of a box .is a building block, as an object 
to mount or to sit in. or as a surface to scrawl on. He secs 
the bUnk not only as an object to push abrnit and to pile 
ujxin others, but as something to be used us a hammer. 
While these emergents, these added possibilities, will be new, 
ihev are favored and prtunoied by the preconditions estab- 
lished by antecedent expeiieiwe and action. 

Redefinition is evidenced in any situation wherein any- 
thing is given a new application: in figures of speech; in the 
novel utilization of a scientific principle, as when suction 
was utilized in the vacuum cleaner; in tlic adoption and 
adaptation of mathematical methods in the solution of here- 
tofore uncncountered problems: as, for instance, the lifting 
of many mathematical meUiods from the physical and bio- 
logical sciences for use in the social sciences. 

Thus, by redefinition a technique or knowledge acquired 
in one situation can be employed in otiicr quite different 
situations. It has sometimes been supposed that all learning 
is specific, meaning that what one learns are specific things 
and acts whidi are useful in later situations only insofar as 
tile later situations possess elements or procedures identical 
with the things and acts previously learned. 71i« fallacy of 
this supposition is amply demonstrated by the preceding iUus- 
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tration; since there are no elements inherent in a dirty nig 
that arc to be found also in the principle of suction. Suc- 
tion was first used to draw up water from a hole or con- 
tainer. It is now used in a vacuum cleaner to draw up dirt 
from a rug. None of the elements of the tii-dimensional. 
wet situation of pumping water are dupliiaml in the sepa- 
rate particles of dirt on a Hat, dry rug. Uut there is in vac- 
uum cleaning an adaptation of the general principle of lift- 
ing something up or drawing something out whuh has l>een 
taken over from water pumping. The indixiduai must have 
insight into the essential features of the sexeia! things or 
activities invoKed; and by an act of achievement, whic.li he 
himself must supply, he is able to create something new. 
This is an instance of the intelligent rec'ognition of similari- 
ties in very different situations as contrasted with the auto- 
matic operation of identical elements. 

Summary of the Four Ways of Learning. \'’e have con- 
sidered the four ways of learning separately, but only for 
convenience of treatment. The four way.s of learning can 
be found at different levels of behavior; and any .single situ- 
ation may demand several or all four. To ilhistiate that the 
four ways can be found at different levels and at the same 
time within the same individual, consider the young child. 
As indicated al>ovc. he is able to redefine bloc ks. lioxes, and 
other objects with which he has had antecedent experience; 
yet his language shows every evidence of perception and 
learning by wholes, for he may still be using the "sentence- 
word"; ** or if he is using more than one word in a sentence, 
his sentences may .still be little differentiated as regards word 
order, word forms, etc. In other words, some aspects of the 
child's world are differetitiatccl, redefined, and enriched ear- 
lier than others. 

The same principle holds for the adult. The physical 

9* The **MmeiKe-«ronl" is a single word employed lo exprcM a wane pr 
dcacsibc a wluaiion for either of which the ol^r diild or adult would vue 
a seiitence. I'br young child may uy "box'* wlien lie meam "I waid: to 
phy with that foent.” 
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siientist, for example, in hia specialty may perceive at the 
liighest levels of differentiation, assimilation, and redefini- 
(ion; and yet his perceptions in music, painting, sociology, 
etonomics and the like, may l>e .ii the level of the novice; 
namely, perception and learning by (rude, undifferentiated 
u holes. 

The second point— that any situation m.iy demand any or 
.ill four tvays of learning— is denionstrated by one of the ex- 
jwiiincnis already cited: namely, the one in which the ape 
hieaks off the tree-branch to l»e employed as a stick. The 
emergence cjf the branch, in the aj>e*s jx'rccption. as an in- 
de|K*iident {xitt of the tree demonstrated differentiation. 
IVneiving that the branch had the qualities of a stick and 
lotild be used as such is a case of redefinition. Using the 
iiiaiuh to sohe the piohlein was an instance of assimilation. 
In fact, thete can lie no cieative Ix’havior without assimila- 
tion; and treatise effoit will be seriously resiriaed without 
ii-definiticm. 

Our examples illustrating the ways of learning have been 
selected largely from the liehasior of animals and young 
children in order that the lieginnings of learning and 
achievement might be made tleai. For it is only by under- 
standing the origin.s of learning that we are able to plan and 
cany out appropriate inethcxis of learning with human be- 
ings; in particular, with children in the school. Though we 
have used animals and young c hildren in concrete situations 
as examples, the same principles of learning that apply to 
thing and esents apply also to ideas and are the processes 
which guide the formation of concepts. As evidence of this 
fac t in Uie schools, we find that things and ideas are being 
studied in their relationships. The point is that if the in- 
tended learner is to understand a principle or, say, an insti- 
tution, he cannot do so until he perceives it in its relation- 
ship to th(*:whole setting or to the cultmre of which it is a 
member, or part. Isolated from the setting or cmlture from 
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which they have emerged, principles and institutions arc 
abstractions not readily or truly apprehended. 

The Conditioned Reflex as a Form of Learning. The 
conditioned reflex (also known as the conditioned rea|)onse 
and the conditioned reaction) is a specialized an<l limited 
form of learning that has been the subject of considerable 
discussion and experiment. VVe shall present only briefly its 
principal characteristic and indicate its meaning for learn- 
ing. 

Experiments on the conditioned reflex were begun by 
Pavlov, the Russian jrhysiologist. who, using dogs as his ex- 
perimental animals, studied the so-called "psychic scac- 
tions" of their digestive juices. The secretions most widely 
and most often investigaieti were those of the salivary gland. 
jOrdinarily, if a drop of weak acid is put on the dog's tongue, 
he will salivate. He will also respond with a flow of saliva 
if he is hungry and is shown food to which he is accustomed. 
The acid and the food are known as adequate or uncondi- 
tioned stimuli. On the other hand, there are in the environ- 
xnent numerous indiflercni stimuli which will not cause the 
ckig to salivate. Now', the object of the conditioned reflex 
eefanique is to develop in tire animal a re.s|M>nsc to a stimu- 
m which previously did not evoke that response. Thus, in 
his instance, the problem would be to cause the dog to sail- 
rate when a bell is rung; the sound, of course, being origi- 
nally an indifferent stimulus. 

For this purpose, a small wras made in the dog's 

cheek, and through this a tube was inserted into the opening 
of the salivary gland. In this way Pavlov w*as able to meas- 
ore the activity of the salivary gland by collecting the saliva 
in a graduated test tube. When the hungry animal was 
presented with his customary food, the salivary ^ands be- 
came active, as was to be expected. Then cm many consecu- 
tihre oocasions a bell was invariably rung while the dog was 
eatmg. After many sucli repetitions the bell wan rung widi- 
oitt presenting the food; and it was discovered that the 
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salivary glands became active, as they had previously when 
food was also present. In other words, salivation had be^ 
come conditioned to the ringing of a bell, although origi- 
nally the sound of the bell had no effect whatever upon thii 
setTction. 

Since Pavlov's work, many other experiments similar in 
technique have been performed with man and animal. The 
scope of these cxjxrrimenis and the relatively restricted char- 
acter of the forms of behavior involved are shown in the 
t omprehensivc summary and survey of the .subject made by 

He classified the exjterimenial work, into the following 
divisions, nainely, (oiuliiioning of llie knee-jerk; the plantar 
reflex: the alKlotninal reflex; the Adiilles reflex; reflex with- 
dniual from a painful stimulus: the reflex w'iiik; the pupil- 
lary reflex; distiirbaiues in amplitude atrd rlrythm of breath- 
ing; disturbances in amplitude and rhythm of pulse; vaso- 
motor constriction; the galvanic skin reaction; rise in pitch 
of the voice: ilie fetal "kuking” reaction; food-taking reac- 
tions of new-lxjt n infants; ftKxl-iaking reactions of children 
from three to six years of age; gastric secretion; salivation; 
vomiting; defecation and urination; diuresis; defensive 
bhxKl reactions to imiiiuiuty. 

In the case of infants and children, especially noteworthy 
arc the conditioning exiierinients with the so-called "fear 
response " (catching the breath, trembling, suddenly closing 
the eyes, clutching with the hands, puckering tlie lips, whim- 
pering, crying, turning away, and fleeing), liarlier experi- 
ments by Watson had sliown that infants manifested the fear 
response when subjected to sudden loud noises or to loss of 
support. By employing the conditioning method, it was 
found that originally innocuous animals— such as a white rat 
—could by themselves be made to evoke the fear response 

MHuii. C. L., "IjMming. 11 . The Factor of the CotuUOoned Rellex.” in 
Handbook of Cmerat Estparimonlal Ptyfhologji {C. MttMbiaoa, ed.). 
Wnreettor, Mw.. Ctark Unimaicy Preaa, 1954. 
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when their presence was coupled with sudden loud noises, 
in the same way that salivation in dogs was obtained with 
the ringing of a bell.^’ In fact, the conditioned fear response 
established w'ith the white rat transferred automatically to 
other furry objects like a rabbit and a fur coat. 

Since the Watson experiment, numerous variations in 
conditioning of einottonal responses have been performed 
with infants and children. And although child psychologists 
describe in children such emotions as anger, fear, jealousy, 
joy. and affection, it is nevertheless a fact that practically all 
experiments in emotional conditioning ha\e used avoidance 
responses as in fear, but not attraction ie.s(x>nses as in affec- 
tion.** 

In these experiments it was fouttd that emotional re- 
sponses could indeed Ire conditioned. And it was found also 
that the conditioned fears could he ''iiiuonditioiu-d.” That 
is, fears that had become attached to originally innocuous 
objects (like the rabbit) could be eliminated by gradual and 
s^reeable association of the fear-arousing object with desir- 
able objects and activities (like cautiously introducing the 
rabbit into the eating situation while the chihl is having a 
pleasant meal), or by observing other children who had no 
conditioned fears. 

Early in the history of conditioned rcsjxMisc experiments 
with children and infants, it was sup|x>$ed that here was a 
simple and universal principle of assrxiative learning; a 
principle that .would explain all learning as l>eing simply 
the association of a particular stimulus with a particular re- 
sponse, both happening to occur simultaneously. But the 

Wation. R. R.. and WaiMii. J. B.. ".Studies in Infant Ptycholofry." .SoVn- 
tifie Monthly, vol. 1 $. iqsi. pp. 49S-<i>S' prcsrttt. the prevailing view 
among child ptychoiogisis is that the infant and young cliild are not iMtu- 
Tstly fearful trf loud noises and lou of su|>|>ort as such, hut, rather, that (ear 
if anmifetted when the Uimulus or situation is experienced suddenly and 
miotpectedly. This (act. however, docs not aHcct the signihcance of the 
WaiKM' experiment. 

;s*’Scc JtMKs, M. C.. "Cmotional Development in HnndboMt of Child Pay* 
(C. Murchiioti. ed.), Worcester. Mass.. Clark University Prtm, i pta 
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matter is not so simple and rigid as that. Those who have 
been working with the conditioning <rf children's emotions 
now recognize that the child responds as a lotnl organism 
and that he is being conditioned in a lota! situation. Chil- 
dren. for example, can be emotionally conditioned to certain 
stimuli in the environment of the lalmratoiy. but apparently 
equivalent stiinulMs-sitiiations in other and more familiar 
Nettings have no effect; the conditioned response is not 
evoked. 

In other words, then, what happetts is that the organism 
is (onditioned by the given stimuiiLS (as the ringing of the 
bell, in the case of Pavlov’s dog) in a certain context. ]n the 
case of the dog, the conditioned salivary reflex did not oper- 
ate unles.s the time of the day was kept constant, unless the 
animal \v;is hungry, and tinless the surroundings remained 
unaltered. In fact, it was found necessary to place the ex- 
IHtiinentcr ouuide the room—liecausc of the disturbing 
elfett of his presence ujxni the animal's responses— and to 
develop, therefore, mechanical devices for observing the 
animal and measuring the reflex. In this connection Pavlov 
states: *• 

When conditional reflexes arc Ixring establisiicd in dogs for 
the first lime, it is found lliat the U'hotc rxl}rrimenlal environ- 
ment, beginning with the iiurcKluciiou of the animal into the 
ex(.)eriniental rcxim, ai quires at first conditimieil pru{jerties. 
The initial reflex could lie c.ifled. therefore, a conditioned reflex 
to the rtnnronnienl. But later on, when the s|iecial reflex to a 
single definite and constant stimulus has appeared, all other ele- 
ments of the environment gradually lose their special condi- 
tioned significance. [Italics are ours.] 

What takes place, then, both in the case of the dog’s sali- 
vary reflex and the child's emotional response is that at fixst 
the response is given to the situation as a whole. And if a 
single and definite stimulus or asp^ of the situation 

••Pavlov, I. P.. Cnudilioncd Reflexes (trawriaiei hv G. V. .\ivrcp), Oxford 
I'oivmiiy Pm«, p. l ift. 
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emerges as the effective conditioning element, it does so 
gradually. l.earning by conditioning, therefore, is subject 
to the process of difjerrnliation, already discusseil. Gondi- 
lioning is not simply a matter of somehow tying together a 
response and a stimulus that sup{>oscdly had no organization 
or unity ohginallv. 

Thus, learning bv conditioning is indeed a psychoh»gical 
fs^CL Conditioning offers a principle that dcMrit)es the way 
in w'hich certain behaviors arc acquired or nuxiified. But, 
as Hull's summary makes clear, experiments on learning 
through conditioning have been concerned, tor the most 
part, with vers restrictt‘d and s|xrcialized forms of bchasior. 
aside from the conditioning of M>ine emotional responses in 
infants and children. The extent and im|Kjrtan(C ot the 
conditioning piocess in other and moie complex forms of 
behavior and mental fuiu lions are doubtful, and at Ih'si onlv 
very' uncertain. So fat as human Itehasiot is toiucrned, the 
conditioning process— as intcrpretetl alxne— apiH*ars to Ite 
most signiheant in the conditioning and uruondiiioning of 
emotional responses. 

The four ways of learning, discussed earlier in this tha[>- 
ter, and the illustrations of teaming wltich weie tiuxl thi not 
lend themselves to an explanation or description in terms of 
conditioned resixtnses. Itjhnnfd noted that condit ioned 
responses are eyablished after numerous repetitions of's^tmt* 
ull, and at times only after great difficulty^'' "Also. It is Vd’lie 
obterved, if the condiituned response is to be maintained, it 
must continue to be reinforced by the originally adequate 
^mulus: otherwise it Itecomes attenuated and fades out. 

In order to have a cleat er view of the problems ot learn- 
ing and to see more clearly where the principle of the con- 
ditioned response is or is not applicable, it is necessary to 
compare different forms of learning. Consider the instances 
of learning with insight, wherein the animal and child ac- 
quired forms of behavior after only cme successful effort; 
and wherein the successful effort was provided or created by 
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the iiKlividual himself. Furthermore, once the behavior iCBT 
suhition to the problem hatl l>cen learned, it was retaineil 
Again, the conditioned reflex principle does not account for 
reflective thinking, creative activity, and the ability of an 
Diganism to deal aderpiately with a new situation for which 
lie has no ready-made response established by conditioning 
or otherwise. That is. conditioned responses do not account 
lor sptjntaneous and newly emerged expressions of behavior, 
which some have called "creative resultants. ’’ On the con- 
trary, if the conditioned response were the universal prin- 
ciple <)f learning, aitindividual could behave only in stereo- 
iy}H‘s widt h had been hxed by training. We may cite several 
examples which, tvhilc Iteing far removed from creative 
.-xtivity. still transcend the condititming process: a child 
K|xmuineously and without previous n aiuing uses a block as 
a hammering tool; au a{)e fetches his blanket with which to 
flip a banana into his tage. in the absence of a stick; an 
adult icses the cover of a lea kettle a.s a saucer; apes climb up 
tx>xc$ and upon the shoulders of their attendant in order to 
reach fruit suspended from the ceiling; a child understands 
the meaning of "opijosiies ' or "opjKrsiiion,’* and conse- 
quently is able to give the opposites ol words which he has 
uctpiired singly, hut not at .ail as auionyms. Invention of 
ligures of s|seech. or mechanical devices, or of any other sort 
would 1 h’ precluded if conditioning were the universal prin- 
ciple rtf learning and behavior. The number of illustrations 
tan lie expanded almost indcftnitcly. 

We te|x:at. then, that conditioning, as set forth in the 
quotation from Pavlov and as shown in the modifications of 
children's emotional re5|x>nse5. offers an adcquiie principle 
in tile case of a limited gioup of activities, but does not ac- 
count for other wmplex and significant kinds of learning 
and behavior. 

Creative Aravity. In the preceding discussion we men 
tioned creative activity as a kind of learning and behavio: 
not to be explained in terms of conditioning following thi 
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T^ietition of fixed stimuli. Since creative behavior is re- 
ceiving increasing emphasis in the educative process, it is 
desirable to state several views with regard to the psycho- 
logical processes involved, even though unequivocal evi- 
dence in this realm of activity is meager and difficult to ol>- 
tain. Available evidence consists largely of introspective 
reports from reflective and creative minds such as {xiets, 
prose writers, painters, musicians, and scientists: as well as 
psychological analyses of their methods of work, and of the 
partial and preliminary products of their efforts. 

Graham Wallas outlines the several steps involved in a 
creative act as follow's: The first is the stage of preparation, 
during which the problem is investigated in all directions. 
The second is the stage of incubation, during which tlie 
problem is undergoing a process of assimilation and organ- 
ization, although the person does not seem to be consciously 
active on the problem. The third is the stage of illumina- 
tion, during w'hich there emerge tl»c new ideas, sudden in- 
sights, and valuable suggestions. I he fourth is the stage of 
verification, in which the problem is concluded by putting 
to the test the product of the first three stages. 

In discussing children’s creative work in art. Rugg and 
Shumaker state, first of all. that such activities "can only 
be induced by making all the conditions favorable to their 
inception." Then they list four steps in the creative process. 
First, there is the urge to create: the desire to manipulate 
objects in the environment, to explore, test, and control 
them. This is essentially the same as the original motive to 
behavior that we have called curiosity in an earlier chapter. 
Second, they say, there are “illuminating flashes of insight." 
The individual selects and interprets the materials he is 
dealing with; his continued scrutiny is esj^ntial if insight is 
to grow. Third, the individual must master the necessary 

»« Tht Art of Thought, New York. Harcotttt. Brso;. p. *«• 

•» The Chikt’Cenirred School, Yookm, N. Y'.. BMtk Co., iipift 

diap. 19. 
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techniques which are a "preliminary essential to creative 
|)it>ductivity.*’ Fourth, and finally, the individual must be 
willing to continue the "long, grueling enterprise," to 
maintain ‘‘the tenacious grip on the clearing vision of the 
ioinpleted prwUut," since “the essence of the task is the will 
to see the job through." It can l)e adder! that the will, zeal, 
and energy indicated here are in part dependent u{x>n the 
individual's felt need to perform the task and his apprehen- 
sion of the goal towards which he is .striving. 

S|X'aiinan presents three psychological principles which, 
ite .states, con.stitute an act of reasoning' and arc essential to 
the (leative mind. He states them as follows; First. ‘‘Any 
lived experience tends to evoke immediately a knowing of 
its character and ex{)erieiHer. “ This is a mental state which 
is “lived" or "uiHlergonc." Scccjnd. "The mentally present- 
ing of any two oi mote chararicrs (simple or complex) tends 
to evoke immediately a knowing of relations between 
them. ' Thus, the individual, on iK'ing confronted by two 
<»v more items in cxj)ericnce. will tend to apprehend the rela- 
tion that exists Irciwcen them, provided, presumably, that 
the situation is within the range of his |>erception. And 
third. The picscmiing of any character together with any 
relation tends to evoke immediately a knowing of the cor- 
relative character.” This is exemplified by ones ability to 
supply analogies. (Hand is to glove as foot is to — . Or. 

black is to white as big is to .) 

rhese analyses are cited not Ix’causc they are the final 
word but rather l>ecausc they all agree in emphasizing the 
active and constructive diaracter of mental activity. Not all 
analyses and views of reflective thinking and creative activity 
arc in agreement, as can be seen from the three already 
cited; but, unlike the conditioned resjxutse ilteoiy. they all 
do regard mental activity as being of a dynamic and seeking 
« haraner. Now, thougfi the conditioned response theory is 
adequate as a principle regarding certain limited kinds of 

M CrMimr Mhtd, New York. AR>leton. 
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beha\ 4 or, it is inadequate to explain some of the most im- 
pcMTtant activities in the educative process: namely, reflective 
thinking and creative aaivity. 
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Chapter X 

CONDITIONS AND RESULTS OF LEARNING 

Development of Skill. Skill, a product of learning, sig- 
nifies ease and precision in the performance of an act. The 
actjuisiiion of an act of skill demands more or less refine- 
nieni of resjxinse (depending upon the act); that is. reduc- 
tion of irregular, jerky, mass movements to the achievement 
of finer adjustments of control, detail, facility, and speed. 
.And here once more the development of skill, as a form of 
learning, demonstrates the principle of progressive differen- 
iitilioti which was cn»phasi/ed in the preceding chapter. It 
will l>c relevant and worthwhile, therefore, to ir.ace briefly 
the secjucncc of motor development and control in the 
human infant and child; for progicssive differentiation from 
mass actisity to specific segmental aciisity in motor behavior 
is there clearly revealed ' and is essential to the later acquisi- 
vivm of skiW. 

Throughout the first ten days of life, mass activity pre- 
dominates in the human infant, consisting of generalized 
bcKlily movements in which .several or many pans of the 
IkxU move simultaneously. During the first week, the eyes, 
the first organs to come under musc ular control, make occa- 
sional attempts to follow a moving light or a bright object. 
By the age of two or three weeks, they will focus on a per- 
son. Then by about five weeks the eyes will follow an 
object moving horizontally; by about nine weeks, an object 
moving vertically; and by about ten weeks, an object swing- 

iCf. Shirley. M. M.. “Lo«»bo»ot and Viiual Manual Funettom in the Fim 
Two Year*/' du{i. 5 in <^*‘*** Piycholog^ (C. Murchison, ed.), 

Worcester, Mass.. Qark tjnlvrnUy Prm. 19$$' 
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ing in a circle. It i$ held that an infant by the age of about 
IX weeks attains the adult level of motor control over the 
eyes. It should be observed, however, that this refers only 
to motor control but not to the various forms of visual dis- 
crimination. as in size, shape, and color. 

In matters of rather gross motor control, progress is as 
follows. By the age of three weeks the baby is able to lift 
its chin when it is lying in a prone position. By the end of 
three months, the infant has attained a good degree of con- 
trol over the muscles of his eyes, head, and neck. Control 
then develops downward and outward, proceeding to the 
shoulder, then to the arm and upper trunk region. At this 
stage, the infant is able to make shoulder adjustments and. 
at about i.{ weeks, to reach for objects that are offered him. 
Several weeks later control and differentiation have pro- 
gressed to the point where he is able to touch and grasp the 
objects. 

Development now prtjcceds to the lower trunk and legs; 
for at the age of about 30 weeks, the bal>y is able to sit alone 
for a vei7 short time; and about two week.s later he can 
stand with assistance, straighten his knee-jt>int.s and place his 
feet firmly. Shortly thcre:ifier. at about 38 week,s, the infant 
begin.s to creep; at weeks, he can walk when led; at 47 
weeks, he is able to open simple boxes. By the lime he is 
about 60 weeks old he has developed sufficient control to 
place his fingers into holes: while six weeks later he walks 
alone, runs, and climbs. 

n»is brief sketch denumstrates progressive differentiation 
and control from the eyes to the head and neck region, to 
arms and upfjicr trunk, to hands and low'cr trunk, and finally 
to the pelvic region, legs, and fingers by the time the baby 
has reached ait age of alxtut 15 months. I'hc ages here 
given at which the several stages of development occur are 
averages; which means, of course, that some infants attain 
the various levels earlier while others attain them later, de- 
pending in all these aas upon the child’s rate of maturation 
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and, in some instances, upon the circumstances of develop- 
inent. 

The child's second year is marked by an appreciable in- 
(lease in the skill with which he uses the body parts that 
have become differentiated during the first 15 months. “He 
o}>ens simple boxes, uriMiews the lids of jars, put {tegs into 
iiulcs, scribbles, then draws a straight tine on jraper, turns 
the leaves cf iMKiks one at a time, and builds a tower four or 
itve bltxrks high. Hy his .second birthday he has achieved a 
lair degree of control os-cr his entire iKidy musculature." * 
but es'en so, iiiikIi of hi.s motor control and l>ehavior is rela- 
tweh crude. From lhi.s age on increa.se in .strength and size, 
of course, facilitates further development of skill: but the 
essential feature of that development is the increase in re* 
hneinent and precision, as well as sj>eed, of behavior, dc- 
(X'nding significantly ufxm op|)oitunities for training and 
ujxm the growth of perception. 

It is clear that whatever increase in motor skill the child 
attains with development is a result of progressive refine- 
nieiu and the emergence of segmental acts; but it is not a 
result of the mere addition or elimination of movements 
that were prcviottsly separate and independent. In other 
words, the acquisition of a sk illfu l mu in t||y rhj ld, an d in 
the adolcs crcnt or adult as well, is the result of this, very 
process of progrevsive differentiation and is not achieyed..by 

togciher elerlSwJi^-ur pM 

mjentt. Ttii our discussion of original nature and maturation, 
we stated that there are optimal times for giving training in 
various activities^ihat time lieing w'hcn a particular interest 
or activity begins to manifest itself. Therefore the deliber- 
ate acquisition of a skill should Irest lie Ix^un ssdten the 
child is at the appropriate level of maturation, the skill de- 
veloping as a prcxiess of progressive differentiation and 
reftnement. 

Ckmsider, for example, the activities of a child learning to 

a.Mtirlry, M. M.. ttp. cit,. pp. 145-146. 
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write. He moves not only his band and ann, but his shoul- 
der and head as well. His tongue and feet may participate; 
his entire body may even squirm. He gradually develops 
segmental control and beharior of the hand and fingers, 
eliminating all extraneous movements. With increased skill, 
he can, if he wishes, give heed to the details of the letters he 
is forming, achieving various effet'ts. Indeed, later on skill 
in writing is so fixed that it liecomes the tool of an entirely 
different behavior; namely, the recording of thoughts, while 
the writing process itself, and in fact the words themselves, 
go unheeded. 

Similar developments may be ol»served in other acts of 
skill. In learning to play tennis, for instance, it would be 
fatal if Uie learner, as he is about tr> hit the liali, were to try' 
consciously to fit together what he might have learned about 
the position of the feet and elbow, the function of the wrist, 
the angle of the racket, etc. The best prtxedure iti teaching 
a skill of this kind is to show the learner ilic projrer grip on 
the racket, show him the general, or total, body p^tsition, tell 
him to relax and swing freely at the ball to get "the fee!" of 
a proper stroke. When he h:is achieved thi.s. he will then 
discern the rdlc of this or that twist of the wrist, tlie effect of 
chaoged foot position, etc. Likeivisc a skillful liaseball 
player can “place" his hit.s because he has discerned the ef- 
fects of the contributing factors in batting, but only after he 
had discovered and fixed die rhythm of batting.^c ball as a 
single, cemtinuous act. 

We may turn to playing tfie piano or violin as distinctly 
different activities, but such, nevertheless, as involve the 
same principle of development and segmental emergence. 
The beginner on thcK instruments finds it difficult to 
achics’e the necessary finger independence. Only through a 
process of drill and training does he arrive at the point where 
each finger is under control. Yet in piano playing, the per- 
former. if he IS to be expert, must attain a degree of finger 
independeiHe which will enable fiim, by exening different 



DEVELOPMENT OF SKILL 


m 

amounts oi pressure with different fingers, to sound one note 
louder than the otliers in striking a chord. Such precise con- 
trol emerges from what was the relatively crude and undif- 
ferentiated behavior of the hand to begin with. 

Industrial psychologists who have studied operations and 
movements of skilled workers stress the same principle, 
rfiey emphasize the fact that to teach an act of skill by an 
isolation of its elements is to distort the pattern or organiza- 
tion of the whole. Instead, they advocate the whole-method 
whereby the act is performed. Afterwards, if necessary, the 
act may l>e M.'(taraied into its natural sulMlivisions; but even 
so, they maintain, each sulKlivision should Ire kept as large as 
|>ossii>le in order to profit from the relationships and integra- 
tion inherent in the task as a whole.” 

In soriie cases, where the Lcsk is a very complex one, a 
iiUMitfied whole-methcKi might be preferable. But even in 
these instances it has been found desirable first to give the 
learner a view and apprehension of the process as a unified 
whole. The mexlified whole methtxi is, in fact, a special case 
of lire whole method: tor what it does is to take an entire 
process or unit which is texr large to be compassed by the 
Icanrcr as a whole and divide it into sub-units which are 
relatively sclf<ontaincd and which can be apprehended as 
wholes. 'I hus, it will be seen that so far as the size of the 
wholes is concerned in tire acquisition of skill, the principle 
is the same ^s in memorizing. 

We may generalize by stating that the paiiem of the entire 
act of skill must be heeded, and that tlic acquisition of skill 
is not a recombination of distinct and separate acts which 
are practiced in isolation. Rather, the parts, after practice 
and discernment, emerge and may achieve a distinct charac- 
ter. If any part-movement were overemphasized in the learn- 
ing of an act of skill, the effect would be detrimental to the 
performance as a whole. 

* Sec. tor example. Viieles. M. S.. Industriai Psychohgji, New York, Nor- 
ton. 199c. 
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It has been stated that at tlie early stages in learning an act 
of skill, the iiulividual does not discern the elements and 
tlieir interrclationshi{>s that go to make up the whole act. 
Instead, his criterion of achievement is a feeling of fitness or 
appropriateness that accompanies the act: the feeling of Iral- 
ance, rhythm, and ease that is recognized as appropriate. 
This, to be sure, is rather intangible; hut it is none the less 
real. Every perfonner, even the most expert— in athletics 
and music, for example— has the experience of getting or los- 
ing the “feci ” of the act. “Bad*’ days arc those on uhich 
they have lost tlie "feel.’’ Not infrequently, a highly pro- 
ficient performer is unable to tell others how to achieve his 
results; for thotigli he is very competent, he has not con- 
sciously discerned the organization of his paiicm of behavior, 
as is necessary for leaching it; and he is, therefore, unable to 
teach others. To this extent teaching is different from do- 
ing. This is one reason, and an important one, why the best 
athletes and musicians are not infretpiently poor teachers of 
tlieir specialties. 

This feeling of fitness or appropriateness, once experi- 
enced, leaves a disptMiiion to repeat the same rhythm under 
timilar conditions. The act of skill, however, is not acquired 
in one successful effort. There will Ih' continued trials, 
more or less incomplete and unsuccessful; but these trials 
will be studded w'ith an occasional success, so that gradually 
a clc»er approximation to perfection is achieved in the course 
of repetitions. 

Now, an aa of skill, like any other learning, is directed to- 
ward a goal. As the entire act is perfected, the individual's 
attempts to achieve the goal become progressively more pre- 
cise and direct. And as the goal of the skillful act becomes 
more exacting (for example, “placing" the ball in tennis, 
shading of tone in playing the piano), the individual's re- 
sponses must become more and more controlled and refined. 
He is able to satisfy these more exacting goals because, as in 
tim case of learning to write, the broad, generalized act of 
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skill, which is essential, has become fixed as a habit, and tbe 
performer is thus able to focus his behavior upon a new goal 
and a new type of response. 

The Curve of Learning a Skill. The classical curve of 
learning a skillful act is shown in Figure eg. These curves 
were found by lir^an and Harter in their study t»f teleg- 
raphy, for botli sending and receiving.* In the years that 



Fir., aj. Improvement in l>lr|j!Taj»hv. Individual F..L.B. (\lm Br>an and 
Harter.) 

have elapsed since their publication, the curves’ evseniial 
S'alidity fuas been established; for although curves found by 
other investigators might differ in detail, such as rate of im- 
provement, certain c-ssential characteristics are common to all 
of them (sec Fig. s.i). 

The first obvious characteristic of the curve is its initial 
rise, showing a very rapid rate of improvement in early prac- 
tice periods, the actual rate and duration of rapid progress 
depending upon the complexity of the task. The curvT for 
simpler motor processes rises more rapidly and continues its 
initial rise longer than does that for the more complex proc- 
esses. Tlie reasons for this initial rise arc probably these: 
(i) there are early and continued improvements in the or- 

* Bryan, W. L.. and Harter. N.. “Studica in the PiycholOKV and Phytiology 
of (be Tei«)|raphlc t.jinguage." Ptyehttlogitat Arvir«'. vol. 4 , i(ig7> PP- *7*39* 
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ganization and refinement of movement, and so long as or* 
ganization improves performance can improve; (s) the nov- 
elty of the situation and task provides strong interest and in- 
centive which ordinarily decline as the individual continues 



Fic. 14. The full line t^raents a coinpmiie of 9 studiM dealing with 
daipic motor procntcK while the brtMiFn line rrf>rr<mt« a roniposite of to 
ttooics dealing with complex motor prrweuc*. The curvc-i xhow the relation - 
ehip between accomplishmcni and continued praciicr a* rxpiemed in terms 
of percentages, for example, during the 6nt 5 per cent of ilie iota) ntimbrr 
of praake pe r io d s there is a certain per cent of the total accomplishment 
for the Mudy. The highest degree of accomplishment is represented by 
too per cent and the total numfier of practice periods (irrespective of nuts- 
ber) U repteaenied by 100 per cent, (from R. A. Davis, Ftychologif of Learn- 
ing, McCraw HUl Company.) 


with a task svhich is routine and rather monotonous in char- 
acter. 

In Bryan and Harter’s curves, there are some very minor 
fluctuations, while in the composite curves the fluctuations 
are more marked. The reasons accounting few these may be 
one. or several, of many. 'The loss of initial interest and in- 
centive might produce a temporary decline throu^ the wan- 
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ing of attention and effort. There are other possible factors 
which might enter, such as fatigue and a negative emotional 
condition . The precise explanation of the temporary de- 
cline. however, can be known only through a study of tlie 
individuals involved. vVlUiough fluctuations do occur, the 
far more signihcant feature of the cimr is its progressive rise 
until the maximum is attained. 

In several of the curses here reproduced, there are periods 
of arrested progress when the curve flattens out and ap- 
proaches the horizontal. TItese pha.ses are called plateaus. 
Unlike fluctuations and initial ri.se. plateaus do not appear 
in all curves: nor aie jjsychologi.sts agreed that they need ap- 
{xrar. Numerous explanations, each of which will be rele- 
vant vjine time or other, have l)een advanced in explanation 
of the plateau. .At times there is a relaxation of effort and 
attention when the tregianiiig tasks, already mastered, be- 
(dine io<» easv. The learner, therefore, must make a con- 
scious effort to overcome this attitude. There are also times 
when the |)iateau is the result of an absence of incentive or 
puifxrse. It has Iwen demonstrated, for example, that skilled 
workers of long ex(>erience. who had apparently reached their 
upjjer limit, or final plateau, were able to raise their levels of 
(K'tformance vvlicn increased incentives were pnrvided. The 
same is true of children with respect to some of their school 
tasks. It docs not often hapficn that an individual {performs 
at the level of hi.s physiological limit; that is, the limit of 
what his nerves and muscles are able to [lerfomi (and it is 
vcr>^ doubtful that he should). Ordinarily in an act of skill, 
following prolonged experience, a {xrrson attains a reasonably 
good level of performance, but not the maximum. One 
might, of course, work at top sfjeed in tyjiewriting. or tele- 
graphing. or card sorting (a common experimental device in 
studying the psychology of skill) in order to achieve the high- 
est possible score in a small unit of time; but it is very doubt- 
ful if working at the physiological limit continuously over a 
long period of time is desirable or possible. 
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A third possibility accounting for the plateau is the method 
of wm-k being employed; that is. the limit of achievement or 
usefulness of a poorer method has been reached, and further 
progress will depend upon tlie use of an improved method. 
In learning to typewrite letter by letter, for example, one 
may reach an upper limit, and consequently a plateau, be- 
yond which he cannot advance, until he adopts a new 
method: namely, typctvriting whole words as units. The 
validity of this point is sup{x>rted by the fact that the plateau 
was not found in curves of typewriting when, from the start, 
the pupils practiced the typing of whole words rather than 
individual and isolated letters.* It will he seen in Figure 23 
that the curve for .sending does not have a plateau, whereas 
the curve for receiving does. This difference, it has been 
suggested, is very probably due to the fact that the messages 
to be sent are present and |xrrceived as wholes, whereas tlie 
telegraphed sounds of the message lH*ing reteived arrive 
singly and thus favor a piet;emeal inetluKl. This, however, 
is not true of the experienced telegrapher,'* for whom the 
first several letters of each new word serve as tlte cue for the 
entire word, particularly in the context of the sentence he is 
receiving. The obvious educational implication of the im- 
provement that follows a change of methtxl is that the l>esi 
methods of practice and instruction should Ire employed from 
the very beginning. For not only do inferior methods arrest 
learning, but such arrest may also lead to discouragement and 
abandonment of learning. 

There is, finally, an explanation of plateaus w’hich are 
really inherent in the process involved in learning particular 
skills. It is that there are halting places w'herc adjustments 
and co-ordinations arc essential before further progress can 

■ Banon, j. W., Comprehensive Vnils in laming Typewriting, Ptydio- 
togliai .Monograptu, no. 1G4, igsO. Abo. Smith, M. I)., "Piriocb o( ArrmedI 
Progrm in (he Acquisition of a Skill." Mritish JourruU of Psyehtriogy, vol. ti. 
1990. pp. i-aS. 

• Thm are now probably relatively few such, since the telegraph key and 
veceivtng intrument have been replaced by the "teletype" maehioe. 
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be made. The practiced acts must become fixed and precise 
before more diflicult and complex acts can be mastered. In 
a sense, the learner must “consolidate his {x>sition“ before 
he is able to go on. This l)eing so, it is correct to say that 
although there is little or no measurable progress during the 
period representeti by the plateau, learning goes on never- 
theless. 

Teaching of Skills. Numerous activities in the course of 
a scho<.>l career involve the ai(|uisition and use of skill, 
rhese include iy|>ewriting, ucHidwork, industrial arts, trades, 
sexving, drawing, playing musical instruments, making appa- 
ratus, physical training and games, handwriting, and many 
others. It is essential, therefore, that known psychological 
facts and principles lie utilizerl so far as {xwsible, as indeed 
it is in the entire educative prtKcss. 

First of all. the learner should from the very Iteginning be 
shown and practiced in torrect form and methcKl. For ex- 
ample, in learning to write, the chiUl should at the start be 
given the conect frosture at the tle.sk: he should Ik* shown 
how to grasp the |K*nril correctly: the (tosition of the paper, 
hand, arm, and shoulder should be right; and he should ixr 
carefully tibserved in order that errors may l>e avoided from 
the beginning. Furthermttre, in handwriting. a.s in all other 
skills, he should be instructed to relax. u> retluce tensions so 
far as possible, .\nyonc. in f.act, xvho has played the piano, 
or tennis, or Irascball. or who has run ftKHraces, or who has 
engaged in any skillful .activity, knows the iin|K)rtaiK:e of 
relaxation. 

After practice is under way, lire learner's behavior should 
be directed to die goal or result to be achieved rather than 
upon the process itself. Attention to or concentration upon 
the movements interfere widi tltc smooth functioning of the 
entire act. However, after tlic whole unit of behavior has 
advanced to a reasonably satisfactory level, there may be 
drill on part-movements of the act. Tins is possible and not 
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detrimental because the general pattern of the act has al- 
ready been well enough fixed. 

When a skillful act has Lieen practiced long enough and a 
reasonable degree of proficiency developed, then various de- 
vices may be employed for increasing proheieno*. Such in- 
clude sketches, slow motion pictures, diagrams, and verbal 
analysis. But these aids siiould be employed only after the 
learner luis reachetl a fairly advanced stage; for in the early 
stages leainiiig by observation and imitation is negligible. 
No Ijegiiiner ever prt»hts much, if at all, from watching an 
expert |>erform. for the simple reason that the novice is able 
to see only the fused patteni of lx*havior, too complex and 
too rapid to be of value in learning. The relatively a<b 
\anced and experienced individual can profit front obsei va- 
litms Irecausc he knows what to ltH.>k for. and be c.in ignore 
the total pattern. He has the right sc't; certain aspcx t.s of the 
whole will be prepotent for him. The beginner, on the other 
hand, must leant by doing and feeling the appropriateness 
of what he is doing. 

It b sometime useful to think over one’s resulu after prac- 
tice peritxls: for this might help to reveal phases needing par- 
ticular emphasis. In this conneciion. it is very im|X}riant 
that the teacher make frequent observations of the learner’s 
performances, for the teacher Ixing c.\|Krrienccd and pro- 
ficient is able to discern the several phases of the act and 
their contribution to the rmilt, gexx! or bad. 

In our discussion of meniors'. it was stated that spaced 
practice pericxls were preferable to ma.sscd praaiccs. The 
same principle holds in the acquisition of an act of skill. 

Finally, it is desirable that the individual have an incen- 
tive, whether it Ixi in the form of commendation and en- 
couragement, self-improvement, getting a job. social ap- 
proval. or rewards and distinaions. 

I Habits. A habit is a form of leamcd behavior which is 
relatively invariable and readily elicited. It is a stereotyped 
ifi^e of activity resulting from drill or training. It is, thus. 
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not in itself an explanation of behavior, but rather an end 
prrxiut't of learning. Although a habit, at the time of its 
|ieiformancc, is not a purposeful action, in the sense that it 
is not tlic result of judgment when it is being employed, it 
might originally have been purposeful or H-illfuI. Through 
training, however, the behavior has become fixed, so tliat it is 
no longer the focus of action; it has fallen into a subsidiary 
place. 

Wc have already discussed man’s original Ixriiavior equip- 
ment. or Irehavinr (xnentiaiitit*s. From these basic and broad 
fiotentialities flevelop sfieciali/ed or stereotyped forms of ac- 
tion which arc habits. For example, the routine employed 
m satisfying hunger is a ca.se in point: the number and the 
hours c>f meals, the u.se of table implements, the kind of food 
preferred, tiu* manner of conducting one’s self at the table— 
the details of all of which have been purposefully acquired 
are now, in aduliluxKl, habits of behavior, .\gain, in social 
iK'havior. we Iiavc liecn taught to conform to the social group 
tjf which wc are members, so that group manners and con- 
sentions iMrcomc fixed habits: and they are often too subtle 
in their oiigin for us to trace even when wc become aware 
of their existence. 

In fact, there is a great variety of habits in addition to 
sutiai customs. fa.shions. and mom, and fiabits of eating. 
Most fxrrsons develop routino of work, study, recreation, 
.sleeping, and play. One may al.so develo|> habits of interest, 
as in reading, moving ptciures, and hobbies. Likewise, 
whereas one person might liave become a habitual leader in a 
group, another might lie a habitual follower; although tins 
in no way implies that all persons tan Ixr classified as belong- 
ing to citlicr one or the other of these two extreme groups. 
Fhcre are also the so<'alled nervous habits, or tics, which are 
spasmodic movements of any sort, repeated at frequent inter- 
vals. but having no significant relationsliip to the situation. 

Finally, there arc attitudes and habits of mind as well as 
habits of body. And these are of particular significance in 
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the educative (process. It is true that useful and desiraUe 
habits enable a person to proht from earlier situations and 
behaviors by providing him with a ready action or behavior 
form in meeting new situations and problems as they arise. 
But too often attitudes and habits of mind simply sigitify a 
mind that is inert and. therefore, a handicap to progress. 
Habits of mind can lie of greatest service, however. st> long 
as they' are subject to revision and not iritniKably rigid. 

Granted that in some situations habits are desirable, thev 
function Ijest when the situation in which tiicy were ac- 
quired changes little or none: and they are especially likely 
to become modified and adapted when the situation changes 
markedly in its iinp«irtant details. For example, one writer 
reports that he unfailingly reaches for his watch in the cus- 
tomary pocket whetr wearing his business suit; yet wlien the 
watch is shifted to a different pot ket in his dress suit, no er- 
rors result. But should he become absorbed in cenrxersation 
with his colleagues, thereby temporarily forgetting the for- 
mality of the special occasion, he will then make the error 
of reaching in the same {rocket as the one used in his busi- 
ness suit. 

That the functioning of a habit inxolves all the factors 
that atfea the apprehension of conditions to which an indi- 
vidual is adjusting is shown by the manner in which very 
strongly fixed behaviors dt^rt us under sjxu ial circum- 
stances. Consider, for example, the awkward walk of many 
boys and girls as they go acToss the platform to ret:eive a di- 
fdoma, w'hereas ordinarily their walk may Ire graceful and 
perfealy well adjusted. Or, again, consider the person who 
talks well and fluently with another individual or in a small 
group, but who flounders about or stutters when speaking in 
public. These are but several instances which reveal that 
even an often-repeated and well-fixed habit can fail us if the 
setting for its performance is not right. Tlicse instances 
dememstrate that mere repetition of an act, in and of itself, 
ia not sufiicient to guarantee its «n<x>t)i functioning in all 
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situations. The practical suggestion emerging from this fact 
is that an activity sitould be practiced, whenever possible, in 
the setting where it is to be employed until the beliavior 
becomes fixed in that setting. It w'ould be desirable then to 
practice the activity in another setting, and still another, 
etc., until the act itself emerges as a form of behavior which 
can be relatively independent of a given and particular 
environment. 

This brings us naturally to the question of the rdle of 
habit-formation in education. There are some theories of 
psychology and education atrording to which education is 
regarded as a matter primarily of habit-formation; that is, 
developing in the individual a re]M‘rtory of s{}ecific responses 
to situations, so that he has a rcadv reaction to situations as 
they arise. Now, ns already .suggested, although habits are 
desiral)!e and economical— in fact, at times essential— if they 
were the prin< i{>al ends of education, the\' would compel us 
to live always in the jmsi: there rvould be no such thing as 
new, s|x)ntaneous, and insightful adjustments. We sliould 
first have to go through a process of training to establish a 
habit— a lixetl rcs|)onsc~for every conceivable situation. 
That, obviously, is not the manner in which the human 
oigtiiiism— nor the infrahuman organism -adjusts and re- 
${xjnds to new situation.s. Education and the development 
of fjehavior arc more than a matter of ha bit -formal ion: for, 
in addition to certain de.sirable habits and skills, education 
should cultivate thinking, reasoning, and reflection which 
will help dehne a situation and problem and to make the 
particular response appropriate to the parttcidar cKcasion, 
This, in general, is what is meant by adjustment. 

The person who has a fixed repertory of habits upon 
which he must rely at all times is incapable of meeting new 
situations. In fact, degrees of flexibility and rigidity of be- 
havior are associated with degrees of iiuelligeiKe and age. 
In the mentally deficient, for example, it is desirable to 
establish as many useful habits of action as possible; for their 
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inadequate intelligence makes them incapable of weighing 
new materials and gaining new insights as they arise. In 
other words, since the mentally deficient are decidedly lim- 
ited in their ability to acquire new and more or less subtly 
varying ways of acting, it is necessary to provide them with 
the best possible set of habits they are capable of mastering. 
But normal and superior individuals are not so limited; 
thus habit-formation should be of less significance in their 
education. It has lieen found, also, that in adulthood, par- 
ticularly in the later stages, variation of iH'havior, new kinds 
of adjustments, are more difficult of attainment than in 
childhood and adolescence. This contiiiion. however, is the 
result of a loss of physiological plasticity. re{)etiiion of acts 
over a much longer {lericMi. actual cessation of continued 
and challenging mental activity after the |x‘riod of formal 
schooling, and an actual unwillingness to aliandon the feel- 
ing of ease and security that attencis habitual ways of behav- 
ing. 

RrMking Habits. Undesirable habits may develop just 
as well as desirable and useful ones. .Vlcth<xi.s of breaking 
the former kind are therefore essential, {Kuttcularly in the 
educative process where it is necessary to substitute one of 
the latter type. 

In the first place, a habit might disappear through disuse . ^ 
But such disappearance is improbable unless Uic individ- 
ual’s environment is changed sufficiently so that the particu- 
lar habit is not evoked. Such change, however, is difficult 
ifV most instances and impossible in some. 

/ f The mere desire or will to unlearn is not enough to breakv 
/in undesirable habit. Some active effort and gt untcr - , 

■J^ivify is necessary. This counter-habit should be as posi- 
tive and satisfying as possible for the individual concerned. 

✓There must be a felt need of a chang e on the part of this 
individual. The change must be accepted by him as his own 
new mode of behavior rather than being an act imposed 
from without by someone directing the remedy. Fuither- 
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more, once he accepts the new act, he must strive to attain 
a high order of performance. And, as William James said, 
a (lerson who is trying to break an old habit and substitute a 
new one should never suffer an exception to occur until the 
new habit is securely rooted. 

A unique method of breaking habits has been proposed 
by Dunlap.’ Instead of accepting unqualifiedly the doctrine 
that repeating an net helps to strengthen it. he maintains 
that repetition will either strengthen or weaken it depend- 
ing upon other factors in the total situation. Specifically, if 
repetition of the .i(t prcxiuces unpleasantness and annoy- 
ance. and if a person hof>es to eliminate the undesirable 
habit by actually jeftrafing that habil, then. Dunlap holds, 
the undesirable habit can tie broken by re(x*aling it. He 
rx|)erimenied with his own habit of writing "hte" instead of 
■‘the” on the tyfiewriter. He pur{x>sely wrote "hte" several 
hundred times, always with a strong awareness that this was 
an error anti that it should not be repeated in the future; 
after which he found that he wrote "ibe‘* correctly in his 
ordinary tyjrewiiting. He tried, with preliminary success, 
the same nieihcKl in curing a boy's habit of stuttering; the 
(mxedtiic l>eing to have tltc boy master voluntary stuttering 
wliich duplicates his involuntary stuttering as closely as pos- 
sible. By this device, apparently, the boy achieved volun- 
tary control over a behavior which previously had been 
tieyond bis contiol: and. presumably, this voluntary control 
i.s act:oni|>aiiied by a consciousness of mastery, with consc- 
cpient satisfaction. 

Dunlap's metluKl has not yet been tried extensively in a 
great variety of activities. But sliould it be found a sound 
and universal principle, his method will not in effca neces- 
sitate a revision of any of the facts of habit, nor of what has 
l>een said about habit breaking. In the first place, tliou^ 
the wrong or undesirable habit is repeated willfully, the new 

T Dunlap, K.. "A Roinkm a( ihc Fundamental Law ol Habit Fwmatioit.* 
Srimrr, v^. 6;. 19*11. pp. 
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and desirable form of behavior is being used and estab* 
lished. And, second, by bringing the undesirable act under 
voluntary and conscious control, it ceases to be a habit; for 
one of the essentials of liabit is its automatic character, since 
it is no longer the focus of behavior. Thus, when a form 
of behavior is made a matter of voluntary control, it may or 
may not be carried out. depending upon the person's choice. 
It will be interesting and significant to leant whether such 
undesirable habits as nail-biting, tics, manner of talking, 
temper outbursts, etc., can l>e brought tinder control 
Utrough the use of Dunlap's metluxl. In the meanwhile, 
employment of the metluxls fur breaking habits, previously 
indicated, should prove useful. 

Repetition as a Factor in Learning. There are certain 
factors which affett all tyfxrs of learning: srtine ty|)es more, 
others less. The first of the factors to be considered is repr- 
tition. The old adage that “Practice makes perfect” must 
be significantly qualihed. because frequent repetition of an 
het cannot of itself account for the learning of tlui act. In 
other words, sliecr repetition will not bring about learning. 
In some types of leaniing. os in the acquisition of skill, wliat 
repetition does, principally, is to provide opponunities and 
furnish conditions which arc favorable to the discovery' and 
^election of the correct response. In otlicr types of learning, 
repetition provides opportunities for the greater apprehen- 
sion of details, meanings, and relationships W'hich may not 
be apparent at first. Re-reading poetry and prose of all 
kinds, viewing moving or still pictures more than once, and 
re-hearing selections of music are cases in fwint. Repeated 
conucts with these, and others as well, enrich the perceived 
materials so that learning is fuller, more effective, and more 
lasting because more meaningful. 

In fact, no two repetitions, no two instances of behavior, 
arcr exactly alike in all respecu, although after an aa has 
been well fixed the differences may be very minute. An in- 
dii6dttal, therefore, does not actually repeat the same rc 
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sponse from one trial to another. But what he does repeat 
is the ffial-activity. whereby he attempts repeatedly to attain 
a given goal, totvards which he strives until an adequate 
level of achievement has been reached. If learning by repe- 
tition meant simply repeating acts previously made, no one 
would advance beyond the erroneous, clumsy, and awkward 
efforts of early trials. For example, if learning proceeded 
by sheer refietition. it would follow that a child could never 
overcome the scrawls of his first attempts to write. Repeti- 
tion for him would amount to the atqtiisition of facility in 
illegible writing. Improvement in a skill of this kind 
through practice consists, instead, in the elimination of ir- 
relevant details and in the retention of the relevant. Fur- 
thermore. the learner must understand the g oal i n a manner 
that is adetpiate to himsetf and to hi.s way of diking things. 
Often a child's apfjarent inability to icam in spite of drill 
and re{x*tition is attributable to the fact that he does not 
apprehend what i.s to lx* done; nor why. Consequently, the 
situation dews not have, for him. Uie directiveness of a per- 
ceived go;d: nor is the Ixliavior stimulated by a felt need or 
desire on the {rart of the child himself. 

The secondary’ r61c of repetition is shown also in experi- 
ments on learning of a complex nature, as demonstrated by 
the following.* A tuning fork was sounded near the web of 
a spider. To this disturbance the spider made its character- 
istic defense response of dropping on its thread. The fork 
was sounded at intervals, each time after the spider had re- 
turned to its web. Kvcntually. the spider ignored the sound 
and remained in its web without dropping. Thus, despite 
the repetition of the stimulus (sounding of the tuning foii^). 
the defense movement was not made because, since there 
was no danger, it was irrelevant. If. however, mere repeti- 
tion of an act fixed behavior, we sltould have expected the 
spider to continue making the defense movement more 

* Pecktuun. C. W.. and £. C.. “Sonw Obteivaiiom on the Miiaul rtofrun 
al Spidei's.” /ounml of Marphoiagv, vat. i, 1887. pp. 58.11-419. 
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readily with eacli successive sounding of the tuning fork. 
Further, in connection with complex learning, we may recall 
the experiments with apes and children in which learning 
was acliievcd through insight, whereas repetition played a 
decidedly minor part, if any. 

Tlie Peckhains' obser\'ations on the spider were made 
more than fifty years ago. But a quotation from a very re- 
cent report will sliow that contemporary experiments are in 
essential agreement with tins older one as regards the r61e of 
repetition. Peterson writes: • 

... it was clear that (he animals had largely disregarded the 
association laws tvhich philosophers and psvi hologi.sts had built 
up thrrkugh the ages since the time ol the early Cfreek scholars. 
One could hardly have predicted at any |>oint what a given 
choice would be. Moteover. it was found that in the early stages 
of the learning, rrartmns contrary to the rx fan lotions based on 
frequency and rccciuy (actors were more numertjus than reac- 
tiems in accordance with them. [Italics ours.] ... In many 
cases . . . (he influeiue of these factors is against learning, other 
(actors having to throw the resjxmws out of the frequency- 
iccerKV channels. 

One might \ery properly ask whether there are not some 
types of learning which can Ire achieved only thrcjugh and 
by virtue of repetition. We have already stated htrw rcfxiu- 
, lions may promote the acquisition of motor skills and the 
learning of meaningful materials. But what alMXit materials 
tltat are not inherently meaningful, like nonsense syllables: 
or materials whose meanings are rather olrsttire, like the 
multiplication ubie or the alphabet? 7'he fact is that ma- 
terials of these latter types are aetjuired with difiiculty and 
after many more repetitions than are necessary for meaning- 
ful materials of the same length.'*’ Repetition, therefore, is 
obviously important in these and similar instances. But it 

• Petenoo. J.. ‘*.^spectt of txraming." PryehtJagitml Review, vo). 41, 
pp. 1*7. 

w A ttrlkiitg illususuion of thb fact is htmished hy data prrvtously dtod: 
naowly, ilic ciur of litc |w>clM>lof{i*a~£bt>inghaus and Mrttnnmn->who re- 
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is not repetition alone that counts; for experiments have 
shown that individuals trying to memorize nonsense sylla- 
bles attempt to develop some sort of r^yihm or cadence; or 
some sorts of co mbinations . That is to say. they seek in the 
course of repetitions to give the nonsense syllables some 
kind of form or arrangement which will facilitate their 
acquisition. Thus, if the intended learner is actively trying 
to put the maierials into a ^tteri|, repetitions will afford 
him op{K>rtuniiies to discover the most effective procedures. 
When a ( hild acrpiires the alphalx-t in the proper $c<]uence 
of letters, he does so best, as all know, when it is put into a 
rhyme. When a very young chihl Icaiirs tl»e letters of the 
alphabet on toy b|<H k.s <»r in coniiet tion with other such ob- 
jects. he i.s. to l>e sure, acquiring an arbitrary name for a 
visual pattern which is a letter tsay. II. K. or any other one): 
Init the ac<|uisitioti is very slow, accompanied by error and 
(onfusion. atid in tteed of regular reinforcing tirrough con- 
tinued exjxrience. Slowly the characteristics of the various 
letters ctnerge atul are identified, through repeated contact. 
Uut it should Ik- tioted that the more effective devices used 
t<j teat h young < itildrcn the letters employ pictures or little 
rhymes, lot example, each letter having its own setting, of 
which it is a part. 

It is also welt known tfiat the mtiltiplication table and the 
fundamental ariihmctic.il processes are laboriously and un- * 
certainly acqtiiretl by the mctluKl of sheer refseiition. as 
often taught in the earliest stluxd giades. On the other 
hand, it has been shown that if the fniulainental prexesses 
of arithmetic arc acquired functionally— that is. through 
actual situations requiring their use—they are more readily 
learned and better retained. In the study of arithmetic, the 
relative inelfeaivcness of rote or mechanical drill (which is 

quired 55 and 35 rcpriitioiu, reipectivTiy. to memorize a serin of only' 3^ 
nometute syllables. Yet the subjecis of another expcTtroctu v%Tre able to 
memoriie pawaiio of poetry amtainins <io n'ordt in but 6 rcircUiiom; white 
(WMsaacs of 750 ii'orJs required 19 repetltiotu. and those of 1500 wnrds needed 
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but repetition), and its unerononiica) character, are well 
shown in the following experiment. For an experimental 
group of elementary school children, formal instruction in 
arithmetic was postponed until the beginning of the sixth 
grade, instead of having t>een Iwgun in the second half of 
the third, as was the case with all other children. The ex- 
perimental group did. however, carry on many functional 
and informational aaiviiies related to quantitative thinking 
prior to the sixth grade. .At tire Ireginning of the year in 
grade six. tire pupils in the ex|>erinteni.‘)l group compared 
unfavorably with traditionally drilled pupils in tests of the 
four fundamental processes of arithmetic. But by the mid- 
dle of the following .April, ail pupils were on a par.” 'I’lius. 
the experimental children in less than one year had attained 
a level of achievement which the traditionally tliillcd chil- 
dren had reached in nearly three and a half years. The facts 
that emerge significantly from this exjx'rinrcnt arc: that 
k fuQCtioiul learning is most effetiive at iirsi, and that drill 

UBcneict, L. I’., " The Mon o( an F.sficrimeni.'' fintnml of the Saftonal 
Education daociatwr,, .Novctntxrr. •935. |»j». 

IniiiaUy the learning of diOiaili ami rriaiiveO niranniglou nuteriaU ii 
aiuainl hy lunciional reiiiforcrmmi. suih a* rtivnm huIi ilic alphabet am) 
informational activities vvith numbers. Bui later. Me{m ittiould Im; laLcn to 
insure that the alphabet and the numrncal relaiionsliifrs lirronic atisiract. 
I'hai is, the pupil should eventually be able to «a> the alplialret wiiliout 
rhymes and peiceivc numerical relaiiomhips withoui specific i|iialifica(ioiM of 
a eoiicme kind. Teaching in progremivr or "ariiviiy" kIkioIs tomeiimcs 
fails down in rvf|;ard tw the second, itie almract, stage. This it nceii not do 
if it will recoupfuie (he plate of aintraction and introdurr it after familiaru* 
ing the pupil with arithmetic through informational artivitirs. One (resh- 
nian. in a cotlcfte of engineering, a product of an aaivtiy whool, was still 
unable to treat nomeiical rclaiioiMliips alssiracily. He had learned 10 divide 
by thinking of a inairbsiick Iseiiig broken into parts. In grade Khtmi, he 
had started to team division by actually bicakiiig up a raalctiMick. and noth- 
ing had subsequently been done to enable hint to |x-tforin the simplest arilh- 
metica! operation abstractly. Now in college, whets be dividecl he still broke 
up matclMicks imaginaliy. 'This slowed him down so much that he b ecame 
a *'prol>lcm case." What could he do. for example, if he Itad to divide 56 by 

17, or by^> This note is not to lie taken as a tejcctitMt of "learning by 
$9 "9 

tWng, nor of tbc soundness of the activity isrincifile. It simplv calk atten- 
tiofi to the taa that teaching should insure the developnieni of abHity to 
deal with alwtractions wbciever necessary. 



PRECISION AS A FACTOR IN LEARNING 291 


and training arc most effective when the intended learner is 
at tite proper level of maturity/ And being at a proper level 
of maturity means, among other things, being able to under- 
stand and prulit from what is revealed to the learner by 
le^ietition: rhythms, forms, organization, meanings, relation- 
ship, uses, etc. 

We may conclude, then, that in some activities repetition 
is more important than in others; that repiition's role is a 
secondary one: and that the efficacy of repetition is de|jend- 
ent U|:x>n the functional character of the usk. the intended 
learner's level of skill or learning, his level of maturation, 
and his purpose. 

Precision as a Factor in Learning. Precision is really a 
consetpiente of reptition undet pto|XT ami favorable ciij- 
cumstames. It is, however, sufficiently signiiicant to warraiA 
inde|X'ndc*nt consitleration. The term means that all on 
served situatiotis. data, and l>ehaviot undergo change in tiw 
rltrection of ntore stahili/ed forms. There are certain objeep 
in the envirotirnent whuh. Ikh.ui.sc of their very’ character, 
are "favored foitn.s" and remain t]uitc stable. Such, fc^ 
example, is the ciide wltich is Uie first of the geometric fig- 
ures the child appichciuls and deals with correctly. Other 
"favored forms" are common objects such as dogs, ubles, 
cfiairs, frerMuis, familiar names, etc. In other words, tlicse 
and others like them have Ixxomc rather wclMixcd “pieces” 
in the furnishings of the child's and adult s environment. 
Tltey Itave achieved a definite character cither liy virtue of 
Uieir intrinsic pro|xTties. as in the case of the circle, or by 
virtue of repeated functionally significant contacts and per- 
ceptions. Common objeas. such as the dog and the cat, 
blocks and chairs, etc., become favored forms Ixcause of 
their frequent presence, their motion and sudden sounds (as 
in the case of tlte animals) experienced by the young child, 
and because of manipulation and curiosity exercised by the 
child upon familiar objects in the environment (as in the 
case of blocks). 
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In bodily movements, also, the same principle is at work, 
as should be evident from the discussion of skill and repeti- 
tion. Irrelevant and ineffective movements drop away, and 
the performance develops in the direction of tlie most effi- 
cient and most economical actions. 

In many instances, however, there are no "favored forms." 
What becomes precise and stabili/efl. therefore, will be in 
part a matter of what is actually emphasized in the early ex- 
periences with the situations or materials, thereby incTcasmK 
Uie vividness of the ex|x:riences. Thus, in the teaching of 
arithmetic, say. the prtwesses should be st> presented as to 
make emphatic those aspet ls ti]K>n which intelligent arith- 
metical operations de|»end. In teaching history, or science, 
or anything else, the details should l>e subordinated and the 
significant aspects and principles etnphasized. I'hesc. then, 
will tend to persist and txnoinc more definite and eniphatic. 
Finally, when the limit of definiteness is reached, that form 
of the perception <*r action becomes relatively stable. I’n- 
less learning proc eeds in a manner that encourages the em- 
phasis and stability of certain aspects rather than others, the 
intended learner fumbles alKiut indefinitely and tineioiioin 
icaily. 

Primacy as a Factor in Learning. First impressions are 
stronger than sulisequcni impressions of the same situation. 
In learning, therefore, it is highly desirable that the correct 
responses should he emphasized and established from the 
earliest stages. If the first responses are fumbling, or if the 
first impressions of a new subject of study are iticorrecrtly 
apprehended, the errors of response or the distorted impres- 
sions may be serious olzstacles to later learning. It is obvi- 
ously more economical to fregin learning with proper 
responses than it is to develop errors which later must be 
overcome before the correct responses or inipressiotu can 
be satisfactorily esublidicd. Sound educational prcxiedurc, 
therefore, w'ill see to it tliat the first steps taken in any learn- 
ing situation arc tlie desired ones, and that new learning 
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materials are so presented that there emerge readily those 
facts, principles, processes, organizations, and attitudes 
which it is desired to have emerge. 

Because first impressions and experiences are stronger 
tfian sulMefjuent ones, the period of childhood, when origi- 
nal experiences are most numerous and frequent, is ex- 
tremely iin[)ortant in the development of attitudes toward 
|)eople. institutions, subjects of study, superstitions, and the 
St {uK>l itself. It is Irccausc of the training received through- 
tnit childhood that persons often carry with them through 
all or most of life certain stK'ial, religious, sexual, |x>litical, 
.ind even intellectual attitudes, .\dults. al.so, are affected by 
the primacy of an cxficriencc or impression. Kveryone 
knows how difficult it is to overcome a first impression of a 
person, or a city, or a fwok. a play, a piece of music, a sub- 
let t t»f study, etc. Prima{ 7 . therefore, as a factor in learning, 
is important not only in iacilitating or im|>eding the acquisi- 
tion of knowledge or skill, but also in contributing to the 
development of jicrmanent oi semi-jrermanent as{>ects of an ^ 
individual's penonality. 

Recency as a Factor in Learning. Other things licin^ 
equal, recent [>erceptions are m<»re readily ret:alled than 
those which are remote. .‘\n exception to this, ap{iarcntlf. 
is the forgetfulness of very old age when retent exf>erienc^s 
and perceptions make lint a su|m.'i ficial impression, whereas 
some impressions of youth arc at times recalled wilii a re- 
markable sembiatice to reality. However, when this phe- 
nomenon of old age is viewed in the light of primacy and 
other considerations to Ik* presented it will not appear so 
exceptional. 

Physiological explanations (so-caUed) of recency as a 
learning factor are itius far only unproved hypotheses; and 
they fail entirely to explain the apparent exception already 
mentioned. jiu>t as they fail also to explain W’hy even in the 
case of younger adults, adolescenu, and children some events 
more remote in time arc better recalled and utilized than 
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other less remote events. For instance, a child will recall 
the events of a party held some days or weeks ago. whereas 
events of the preceding day will have faded. Tlie student 
will rcmenilxrr his first day at college, whereas he may not 
recall details only a few days old. 

Nor do we have certain and demonstrated psychological 
explanations of tliis mental phenomenon. Nevertheless, the 
two following hypotheses are plausible. Recent jicreeptions 
arc recalled more readily, other things l)eing equal, because 
the purposes for rcmeml>ering them have not been weak- 
ened or have not disap{X!ared as a result of other competing 
purposes. This, in other words, puts the enqdiasis u^xm the 
strength of motive .and incentise in lx*havior. Related to 
titis hypothesis, but somewhat different from it. is a second 
possibility: namely, that, more likely than not. recent events 
and perceptions have greater functional value for the indi- 
vidual than do the more remote ones; which means that the 
recent perceptions arc more likelv to enter into the organiza* 
tion of and l)e relevant to our present situations than are 
those remote in time. 

Hosvcver, regardU'ss of the physiological and psychological 
hypotheses, the fat i i.s that rcccncy is a condition of learning. 
That being the case, it lias some bearing <m the educative 
process. It .suggests, first, the desirability of proper continu- 
ity in the organization and presentation of materials, a.s well 
as in the sequence of courses of study. It suggests, in the 
second place, the desirability of learning in a setting wherein, 
so far as fxmible. the behavior or information to lie learned 
is actually operative from time to lime, and alsr> relevant. 

Excefitions to the recent^ faaor have already been men- 
tioned. But it must be noted that recency will Ize effective 
as a factor if others do not combine to overcome it. Indeed, 
in considering the rdle of any factor in a particular learning 
situation, it is essential to take into account not cHily tlte 
fiKtors themselveSt but their relative strengths. A strong 
first impression (primacy), for example, especially if strongly 



ORGANIZATION AS A FACTOR IN LEARNING ^ 

colored by emotion, might be more powerful in recall and 
future Ix:havior than much later perceptions. The prob- 
ability is that in old age the recollections of youth owe tlieir 
existence and vividness to the fact that tliey W'cre original 
jwreeptions and experiences, often possessing a high degree 
of novelty, very signififant at tiic time experienced, and, 
therefore, having a marked emotional content. 

Organization as a Factor in Learning. The ease of ac-i 
4{uiring information and concepts will depend in part upon 
the degree of meaning they have for the learner and upon 
how well they arc organized into useful, or functional, pat- 
terns. rhis means, in effect, Uiat we must reject the classical 
dtKtriric of assrxiation which states that the mere fact Uiat 
two or more things hap|)cn together a sufficient numljcr of 
times will account for one of these things recalling the others 
on a later txcasion. Thus, if .-I, B and C have occurred to- 
gether, then, acconling to this classical but no longer accept- 
able dcKirine, if A tK< urs later, it will call up B, and B will 
call up C. We may illustrate the error of tins asstKiation 
doctrine by calling attention to stub common objects (and 
their words) like “knife,” ■ fjeiuil,” and "iree." The first of 
these usually calls up "cut" or "fork” ixxause these are 
inenilters of a functional unit in eating. "Knife" clexrs not 
ordinarily bring to niiiid "water" or "table clotli," in spite 
of tbe fact that these last have lieen together with "knife" on 
innumerable occasions. Similarly, "tree" will not suggest 
"sunshine," unless the individual happens to lie studying the 
influence of the latter ufxrii the former. Many odicr such 
instances of the failure of association by contiguity only can 
Ire found. Where association dcxrs take place, it docs so not 
Irecausc of sheer contiguity in time and space, but because 
the objects, concepts, information, or wliat not, have previ- 
ously l>een perceived as members of an organized and mean- 
ingful whole. This is what is meant by organization. 

Tliere are many experiments and data which bear on this 
factor of organization and meaning. For example, in one 
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instance the experimenter read to his subjects several series 
of disconnectetl words varying in length from four to iH 
words each, fie also read to them a series of sentences vary- 
ing in length from eight to 54 words each. After hearing 
each series read but once, the subjects wrote down all they 
could recall. The average number of disconnected words 
recalled was 6.3; whereas in the case of sentences the average 
was 18.3. This very significant difference is attributable to 
the presence of organization and meaning in the scmtenctrs 
and to the relative absence thereof in the series of diston- 
neacd words. 

The same principle was detnonsiraied when the subjects 
of the experiment were ret|uired to reproduce not tire exact 
words of a passage, but the ideas instead. For this puryiose. 
the experimenter read aloud to his sulijects first a simple, 
readily comprehentled .story called ‘The Marble Statue, ’ 
after which they were ie<|uired to write out all they could 
remember. This was followed bv a selection ol equal length 
from Hume's phil<MO(>iu<at writings, f^ach fmsage had 67 
ideas. The average nuntl>er of ideas reproduced for the 
former was 4<f, whereas for the Hume passage the average 
was 11.5. A week later, and without previous notice, the 
subjects were required again to reproduce the materials of 
both passages. The aierages then were 36 and 3.75, rcspec- 
tivelv.’* 

The reason for these great discrepancies will be readily 
apparent to anyone who will select a typical passage front 
Hume and comfiare it with a simple prose passage. For the 
vast of (persons, the facts, events, concepts, and 

terms used in “The Marble Statue" are within their range 
of apprehension and arc meaningful. They c:an. so to speak, 
assimilate these facts, event.s. concepts, and terms because of 
their own previous experiemes and responses, and because 
of their own present level of ability. The Hume passage, 

I* Reed, H. R,. Ptjfhoingf of Efrmrntary School SutifecU, Bodon, Cinn. 

PP- ® 7 
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by contrast, does not find, in most persons, any such favor- 
able tiackground. Naturally. Uien, since organization is a 
most significant factor in learning, it is essential, if learning 
is to Im* most effective, that materials to be learned should be 
so graded in difficulty as to lie cummensuratc with the indi- 
vidual's mental level, his background of experience, and the 
uM>ls he has available, such as vcx.'abulary, number concepts, 
and specific information. 

W'e may conclude that when a number of objects or ideas 
are organized into a fxittem, or a whole, they are held to- 
gether by virtue of their membership in that w'hole. * later, 
when a member, or part, of this whole is re-experienced in 
an appropriate situation, it will tend to reconstruct the 
original whole. To promote organiztition and consequent 
learning, many devices and procedures may be used. The 
problem should l>e clearly stated; the learner should be told 
what to look for and to exjiett; the goal should be clearly 
defined so that each step is seen in relation to the whole: 
illustrations and ttmerete first-hand exfxrricnces should be 
employed; vocabulary and other symfxils employed slyould 
lie within the learner’s comprehension. 

Visual Aids in Learning. The best way to leant is to 
make the learning activity invoice as many kinds of sensory 
e\|>erietu t‘s as jxissible. This fac t is one of the justifications 
of educational devices such as lalmraioiy practice, excur- 
sions, mu.setim trijM, etc.'* But there are some subjects of 
study that do not lend themselves to direct cx|x.*rienccs or 
first-hand cotiiacts; while tti other instances such are not 
feasible. Yet even in these instance’s visual aids of another 
sort can l>e employed effectively, as demonstrated in an ex- 
{Mfriment using sound motion pictures in general science 
instruaton.** The pupils used in the experiment were in 

Hobm, C. F., Hoban. C. F., Jr., ami Zirman. S. B.. l uMa/iunit tk* 
f'urriculum. New Vorfc, Cordon, 1937. This boot, prvsmti the various meth- 
ods that can be employed. 

o Ruton. P. j.. The Sound Motion Pieturr in Scienee Teoching, Cambridge; 
Harvard University Press, iqsj. 
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the ninth grade. Two groups, the control and the expert* 
mental, were given instruction in general science, as nearly 
identical as possible, with tlie exception that the experimen- 
tal group's instruction was supplemented by sound motion 
picture films dealing only with topics in the textbook. But 
the tcual time spent on the films and textbook in combina- 
tion was the same as the time sjxnt on the textbook alone 
by the control group. Thus if any differences in learning 
were revealed between the groups, they would l)e attribut- 
able to differences in instructional method. 

The results of this experiment showed unequivocally tliat 
the employment of motion piaures was more effective in 
rented to facts acquired and remembered, general grasp of 
subject matter, and ability to apply the materials acquired, 
la tests given immediately after the presentation of materi- 
als. those who had the motion picture experience (experi- 
mental group) were at least to percent superior to the group 
that had not (control group). In tests given three an<l a half 
months later, the experimental group were even more supe- 
rior, surpassing the control by more than »o fiercent. The 
former, therefore, learned better and retained better.’* The 
motion piaure showed its gieatcst effectiveness when it 
aimed direaly at the instructional program and presented 
specifienUy tltose facts and reiationslnps whicJ} it was desired 
the pupils should team and remember: for in these specific 
materials the experimenul group's superiority was 55 per- 
oent, 

It is to be observed that the motion picture is used as a 
pmnt of departure and in ccmncction with tJte usual class- 
loom procedure. It is not a substitute to displace the usual 
leadiing procedures. Specifically, the advantages of the 
motion pu^ure are that it creates toore durable impreasumi. 
It provides clarity of presentation, and it furnishes dues by 

t* Tbe aoUtor of UUi invcMigatton nuHitaim that hfi ttatiKtaal results are 
iticb u to indicate that an indefinite nanil>er ot repet hi oiw of eftia cspeH- 
iiani seniUI show the true advaniafe of tbe experiin ra tai group to be aboot 
twke tbe petouuaget died abote. 
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which ftubject matter may be better understood and kmger 
reuincd. In general, this experiment and a number c$ 
others similar to it sliow that learning is more effective when 
it involves different kinds of sensory experience. 

Pleasantness and Unpleasantness as Factors in Le«n- 
ing. Feelings of pleasantness and unpleasantness (called 
affective states) are significant conditions of learning. We 
have already suted that in a true learning situation, where 
the individual has an interest and a goal, he experiences a 
felt need; and his learning is thus properly motivated, the 
intensity of effort and efficiency of learning being dependent 
to a signiheant degree on the strength of the motive. The 
affective states arc the means whereby the individual is made 
aware of the results of his behavior in terms of feelings, and 
in terms of the inffuence of his behavior upon his felt needs 
and tensions. Most biologists and psychologists are agreed 
that affective experiences (feelings; rest essentially upon 
b.isic physiological processes which arc aspects of behanor. 
Therefore, as Prescott asserts, 'If this be true, then affect 
plays an extremely iniporunt r61e in human life and all the 
nonsense about the desirability of suppressing or eliminating 
it should be disposed of once and for all." *• In respect to 
learning this means that any true and, therefore, significant 
learning situation is attended by facilitating or inhibiting 
feelings of varying degrees of intensity. Now, although psy* 
cholcjgical experiment has as yet certainly not fully revealed 
the exact relationships existing between learning and feeb 
ings, enough evidence is available to warrant certain conclu* 
sions. 

In this ctmnection. most experiments has'c been per- 
formed with animals, althou^ there are some dealing with 
humans. For example, hungry white rats are put into a 
maze which they must learn to traverse in order to get food 
at the exit. It was found that the intensity of the motive 

PKtcMt. D. Am Emolkut mnd the EituaUive Proem, Wadiingtosu Aoieri* 
tan Cottncil on IMucaUan, tysS. p. 
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(in this case, hunger) and the possibility of its satishKtion 
after learning the maze resulted in the most rapid learning. 
It has been shown, also with rats, tliat the simultaneous 
presence of more than one motive produced more rapid 
learning than did only one motive. Thus it appears that 
tlie speed and effectiveness of learning of these animals were 
cmrelated with tlie number and strength of the motives 
involved. 

In the case of human subjects, most of the experiments 
have dealt with the effects upon learning pnxluced by feel- 
ings resulting from praise, reproof, knowledge of success, 
knowledge of failure, and punishment during learning. In 
general, as one might welt ex{:>ect. a knowledge of failure 
produces in a person feelings which arc less favorable to 
subsequent learning tlian a knowledge of success in a previ- 
ous performance. The same results are obtained when 
knowledge of success or failure is accompanied by praise or 
reproof from the teacher or experimenter. 

In other expcriments-largely with animals, and to some 
extent with human beings— the subjects tvere punished (by 
means of an electric shock) for wrong responses; or. in the 
case of human beings, they svere in some instances threat- 
ened w'ith punishment for wrong responses, w'hile in others 
they w’cre continuously praised or reproved in the course of 
their activity. These experiments showed that punishment 
or adverse criticism will increase the rate and efficiency of 
learning, provided such punishment and criticism do not 
produce unpleasant feelings beyond the point of critical in- 
tensity. That is to say, a feeling of mild unpleasantness will 
facilitate subsequent learning, w'hereas an intense feeling of 
unpleasantness will inhibit learning. In the latter case, the 
strength of the punishment is sufhetent to overcome the 
•tyength of the motive, with the result that further learning 
if inhibited. As a corollary of this, it may be said that the 
amount and intensity of punishment and reproof that will 
be endured, will depend upon the affective state produced 
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in the learner by the motive or motives prment in the situa- 
tion; that is, by the strength of his felt needs. One can find 
numerous instances to illustrate this corollary: the dangers 
and harrbhips that persons will endure, in fact will invite, 
to achieve certain ends held in high esteem, or biologically 
necessary for survival or for physiological equilibrium. On 
the other hand, many instances can also be found svherein 
the individual does not feel that the goal to be achieved is 
worth the punishment and unpleasantness that must be en- 
dured in the course of the learning activity. This again 
emphasises the fact that we must take into account the entire 
situation with all its interplay of forces if we are to under- 
stand a person's lichavior. It is not enough to know the 
intensity of the feeling of pleasantness or unpleasantness; 
hm we must also know' the motive and its goal, the nature 
and complexity of the thing to be learned, and the presence 
or absence of conflicting intercsu and goals. 

The principle of feeling-intensity applies to the recall of 
materials previously learned: fur recall of materials associ- 
ated with very unpleasant feelings is often inhibited in spite 
of the fact that they had been acquired previously. 

These ex|xrriinetital iiudings in res]Krct to the r61es of the 
affective states of pleasantness and unpleasantness in learn- 
ing suggest, as Prescott states. . . that the problem of edu- 
cation in dealing with emotion is less that of suppression 
and rigid regulation and more that of organizing c'onditions 
lo minimize violent reaction and to provide opportunities 
for the reasonable working through of viul energies." In 
other words, strong emotional behavior should not be al- 
lowed to dominate a learning-situation; nor should the situ- 
ation be one of affectional indifference and neutrality. 
Instead, a moderate affeatve Kate of plcasanuiess or unpleas- 
antness is desirable, for such sutes arc the psychological 
evidences of behavior tltat is deeply rooted and useful. 

ft op. cil., p. M. 
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Tranafer of Learning. A problem of importance bi 
Jtaming, and of particular importance to educatort, is 
pmether training of a specific kind will in general carry over, 
'or transfer, to other mental aaivities. To put it specifically: 
An any one subjea. say mathematics, or science, or law, 
train one’s ability to reason in general? Does the learning 
of dates or of a foreign language improve one’s memory in 
general? Similarly, does the training of a mental process— 
such as imagination or observation— by whatever means, 
carry over to all varieties of situations in which this process 
is involved? In other words, dues training of given mental 
processes on partiailar materials and by |)articular exercises 
so im|Nrove those processes that the individual's performance 
is impimed in all situations where these mental activities 
are c^led for? 

In 1890 the principle involved in the foregoing questions 
was put to the test by William James, as reported in his 
Principles of Psychology. He tested hb own memory by 
memorizing 15B lines of poetry from Victor Hugo's Satyr, 
requiring a total of 138 minutes, dbtributed over eight con- 
secutive days, Tben he exercised his memory on the first 
book of Milton’s Paradise Lost, memorizing zo minutes a 
day for 38 days. After this period of drill, he returned to 
Hugo’s Satyr, memorizing another 158 lines in the same way 
as the first time. Now, the point is that if mere exercise im- 
proved the memory, James should have retpiired less time 
for the memorization of the second passage from Hugo than 
he did for the first. In fact, however, he needed 151 minutes 
as i^ainst the original 132. James himself attributed the 
increased time to hb being fatigued. Because of his fatigue, 
this historically important experiment is not as unequivocal 
as it might have been. But he induced otlier persons to 
perform a similar test on themselves; and they obtained 
IflK^ically the same results. 

I Since that time, methods of studying transfer effects have 
|gBi|Mroved, and numerous data have been gathered with a 
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variety of materials. Peiwms were given practice in estiniat> 
ing size and weight of various objects; then they were re> 
quired to estimate size and weight of other objects. Subjects 
were drilled to observe words containing certain letters (e 
and s), after which they were tested to see whether there was 
an improvement in their ability to observe words containing 
other seleaed letters, such as t and t. Another experimenter 
trained both human and animal subjects to hnd a pathway 
through a maze with a view to determining whether this 
training aided or hindered in finding pathways through sev- 
eral other mazes. Both these experiments showed that there 
was some positive transfer effect, lire degree of transfer ap- 
parently varying with the degree of similarity between the 
two tasks. In fact, it was concluded also that at times prac- 
tice in one task may injure one’s performance in another 
which is even called by the same name. That is to say, for 
example, practice in tracing the {>ath of one kind of maze 
can be a handicap in finding the {lath through another nuze 
of a quite different plan. Interference through transfer, 
such as this, is at times also found in other activities, as in 
spelling, when rules arc applied to "exceptions.” or w’hen 
altitudes, liabits. or procedures are applied where irrelevant 
or inappropriate. 

Much more important than the foregoing types of sensory 
and motor experiments are those involving the higher and 
more complex menu! proceues, such as memory, reasoning, 
and attitudes. Like James, many psychologists have studied 
memory training. Their detailed results vary: but they all 
show either no transfer effect or relatively small transfer. 
What transfer effea there is. may very probably be attrib- 
uted to improvement of one's methods of memorizing and 
to the development of eftdent techniques rather than to a 
goaeralized "strengtltening" of the memory, in the way a 
penon strengthens his muscles by exercise. 

In the educative process, even more important than ex<- 
periments on memory are those dealing with the alleged 
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superior training-value of certain seieaed subjects of study, 
such as Latin and grammar. In general, it has l>een shown 
chat Uie study of grammar has little beneficial effect upon 
ability to use language, and that whereas the study of a for- 
eign language increases pupil's knosvledge of Knglish gram- 
mar. it only sligluly influences English usage. High school 
pupils who study Latin gain more in their knowledge of 
English words of latiri origin than do pupils who have not 
studied l.atin. Pupils who study latin gain more in reading 
ability than do non-iatin pupils: they are somewhat sufxr- 
rior in their spelling of English words of l.jitin origin, but 
not in their spelling of words of non-I.atin origin. One 
investigator found that trainitig children in solving arith- 
metical problems gave them, in later ie.st.s of logical reason- 
ing, an ads-antage of tiiirty percent over a corresponding 
group of children who did tun have such training. 

The most comprehensive investigation of the transfer of 
learning was carried out by E. I.. Thorndike with more than 
8500 high scluKtl pupils.’* His ohject was to evaluate and 
compare the amount of transfer or gain attributable to the 
study of the different subjects in the high school curriculum. 
His resul ting data showed that p^t ^ tJte pupils' mental 
gyowjly at even the high sthooi levci is attrihutahic to tlic 
intellMtual activity involved in the study of sccoiidarS' 
Mihje cts^ But although tfierc were differences in the amount 
of growth contributed by each of the several subjects. 
Thorndike is disposed to discount these differences. In- 
stead. as a consequence of his elaborate analysis, he con- 
cluded that, "By any rea.Sfjnable interpr etation of the rgsults^ 
the intellectual values^ of studies diould be determined 
&rgeiy by the ip^ial jnfpri^^^^ habits, interests, attituf^cs. 
and i^ais which t he y demonstrably produce. The expecta- 
tibn of any laige difference in general imiubvement of Uie 
mind from one study rather than another sectm doomed to 

** "Mental Dnctplinr in High School Snidie*.'’ Jwumi of Educstioual Pi-- 
xhalogf, vol. 15 . tgtf. I -St. #5*9^- 
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disappointment/* Furthermore, whatever transfer or gain 
takes place is dependent much more upon tlie pupils’ initial 
mental abilities than upon die particular subjects studied. 
For example, the highest one {lercent of pupils in initial 
ability gained about 14 times as much as the lowest one per- 
cent in the course of a year, as measured by psychological 
tests of some of the more complex mental processes. In 
other words, as regards general transfer it is not so much a 
matter of w/iat is studied as it is u>/io studies, although all 
profit to a degree. 

(kinsidering the available experimental evidence, we may 
conclude that some positive transfer docs take place, as 
shown by P. T. Orata's statistics summarizing the results oT 
experiments from 1890 to 19.^5. He found that 28 percent 
of the studies showed considerable transfer. 48 percent ap 
preciablc transfer. 9 percent very little, 3.6 percent none, 
7.2 percent transfer and interference, and 3 percent interfet- 
cnee.'* The degree of transfer*, however, as sliown by these 
studies, varies from very slight to very appreciable amounts. 

It is not to be assumed, however, that the transfer which 
does take place is the automatic result of having studied a 
fiarticular subject. It has already lieen stated that the learn- 
er's imelligenie is a factor in the determination of how 
much transfer effect there is to be. Other factors beytmd 
the subject of study itself also enter. These other faaors 
are the conditions under which the experiment takes place 
or under which learning proceeds. It has fieen demon- 
strated experimentally that emphasis upon methods of mem- 
orizing will increase a person's ability to memorize, w'hereas 
sheer exercise in committing materials to memory will not 
do so. In one of the experiments, the group of subjects re- 
ceiving instruction in the technique and process of defining 
words made very appreciable progress in defining words in 
general, whereas a group receiving routine training in word 

••‘Tramfer of Tralninit ud Educstioittl Pseudo-Sdence.” The Mtthe- 
tiuuia Teacher, vol. «8. igss. p. tC?. 
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definition profited but little. It has been shown, also, that 
pupib' knowledge of English words having Latin origin can 
be markedly increased by focusing upon this aspect of in- 
struction in Latin; tvhereas ordinary familiarity with l.atin 
by the usual methods of instruction was only about half as 
elective, so far as effect upon a knowledge of English words 
is concerned. 

The foregoing results signify that if the maximum trans- 
fer effect is to be achievetl. it is necessary that the rclcv'ant 
methtxi.s of learning and doing and that the general prin- 
ciples involved in the situation !>e made explicit and em- 
phasized. It is possible that at least part of the subjects' 
differences in transfer value found hv Thorndike, in the 
study already mentioned, were attributable to differences in 
methods of instruction used and to conditions of learning, 
some favoring transfer more than others. Merc acquisition 
of details or exercise and repetition will not suffice if the 
maximum training value of a subject of study is to l>e at- 
tained. This conclusion has been further sultstantiated by 
experiments with school children in learning arithmetic in 
which generalization and understanding of basic principles 
were uught rather than the bare facts and mechanical proc- 
Mses. Similarly, transfer is facilitated when learners are 
made aware of and alert to the possibilities of its taking 
place, this in turn being in part dependent upon the learn- 
ers’ interest and motivation. 

Finally, it can be said that the Foregoing principles and 
ctmditioas apply equally to the transfer or general izatiem of 
attitudes and ideals. These will not readily nor necessarily 
emerge of themselves from materials being studied; nor will 
the learner necessarily make appropriate applications to 
other and new situations; although the extent to which Ite 
does so spontaneously will depend in part upon his intelli- 
^nce. Children have been taught neatness in connection 
with their (»pers in arithmetic; but until neatness as a g<en- 
eral ideal was made explicit and applied, there was no effect 
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upon their papers other than those in arithmetic. The same 
is true of social ideals and attitudes, especially in the earlier 
phases of learning. 

The educational implications of these results are clear. 
The importance of methods of teaching is at once apparent 
if the eiliicative process is to achieve more than a mere 
amassing of information, to l>e temporarily retained. If, 
then, transfer is to take place, if learning is to be generalized 
and to have contingent value, the conditions affecting trans< 
fer roust be deliberately provided, and transfer effect must 
be made an explicit objective in the teaching of the subject 

Thus far in our discussion, we have been concerned with 
the faas of transfer; tfiey are ratlter definite and of distinctly 
practical value. The psychological theories, on the othei 
hand, arc quite another matter: for they arc but hypotheses 
and there is sharp disagieeroent. However, these diffcrencei 
in theory do not in any way invalidate the experimental 
facts nen: tire practical significance thereof. 

Two theories of transfer having considerable currency 
and sunding in opposition, arc: (i) the theory’ of identical 
elements; and ( 2 ) the theory of generalization. .\ccordin^ 
to the first of these, transfer effects take place only in .so £ai 
as one situation or task has elements which are identical 
with the other. Such is the case when the study of Latin 
improves one's knosvledge of English words of Latin origin; 
or when the study oi Latin grammar improves one’s learn- 
ing of English grammar, j^cording to the second theory, 
transfer takes place liecaiise experiences and learning arc 
generalized. Their essential characteristics, form, organiza 
lion, principles, and the like arc |>erceived and abstracted, 
after which they can be applied in other siiua(ton.s. No twe 
situations need 1>e identical for transfer to take place; the 
previous learning can cover a wide territory. Identical ele 
ments may lie few or entirely lacking, so far as dt^ils go; 
but previously learned principles may still be applicable 
Thus transfer effects will be afforded by forms of learninf 
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and behavior which will be called for at different time* and 
tn different situations. In this connection, cases in |x>int are 
the transfer of attitudes, ideals, and ways of acting. It 
therefore appears tliat to some of the experimental results 
the theory' of identical elements is applicable, while to others 
the theory' of generalization applies: (he one emphasuing 
identity of details, the other general similarity of situations. 

Measurement of School Learning. It is the sc:hools' 
function to bring alx>ut certain desired results in their 
pupib in respect to the development of attitudes and per* 
sonaJity. the acquisition of knowledge, and the development 
of skills. Personality and its measurement were discussed in 
an earlier chapter. Attitudes arc discussed in a later chap- 
ter. It is our purpose now to present briefly the methcxls of 
measuring outcomes of instruction in school sub)ects in the 
matters of knowledge and skills. 

Obviously, it is necessary to know how well pupils have 
jnogressed in learning. For this purpose the subjective 
judgmenu and "marks ” of teachers have ptoved to l>e much 
leas reliable titan results obtained with itandatflized ohjec- 
tive tests, although subjeaive judgments and marks have not 
been entirely supplanted. The value of objective tests re- 
sides in their obfectivity, their wide sampling of materials, 
and their norms. 

These tests arc objective Ijccause little or no personal 
judgment is involved in their marking or scoring, and be- 
cause writing on the part of the pupil is reduced to a mini- 
mum, being at times praaicaliy eliminated. The following 
specimens of types of items used make this clear. 

Multiple<hoiee tyjie: Each item usually has (our or 6 ve pos- 
sible answrers. The pupil sclccu the correct answer and puts its 
number in the parentheses at the right. 

Macbeth is 

I. a comedy of youthful love 

t. an Engfiah King 

3 . a trag^y of personal ambition 
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4. a hiMorical romance 

5. a story of warfare ( 3 

True-Fahr type: The pupil either uiulernne.s the correct word, 
as in the first sutemcnt: or he places a 1' or F after the statement, 
as in the second instance. 

Stevenson was the auihoi of Trni<W.i u>i//< M Tiuc False 
Donkey. < ) ( ) 

Livy is famous as a Latin historian. ( ) ( ) 

Completion i>|x‘; I'hc pupil supplies the coriect word. 

The author of Hntnlel was 

Crosf-aut ty|K-; 'Mie pupil (rosses out the wioitg word. 

He (las laid) down on the sofa. 

Malehitifi tsyx: In the light-hand list the pupil places after 
each title the ntimlxT of the torreti author, given in the left- 
hand column. 

1. Jane Austen I.ilc of Johnson (' ) 

a. James Boswell David Copperfirld ( ) 

3. W. Shakespeare A/rn lieth ( ) 

4. George Kliot 

5. Chatic's lliikcus 

JiearrangfmeHl ty|K‘: The pu|Ml numbers the parts to show* 
their rorrert v*(|iu*n(e, as in the following when starting ati auto- 
mobile. 

turn on ignition 

bliifl goals to ncutial 

step on starter 

ofien garage tloiMs 

release brake 

TJtese are tire cotnnKmly used types, although they lend 
themselves to variations in details of form. 

The foregoing are sjKKimats of tests which measure in- 
formation acquired. It is possible, however, to test obiec- 
tively the pupil's ability to generalise, interpret, and apply 
materials studied. The following is an illustration: ** 

»*ThU Item U from Typiotl Items, Cor^arratiTr Te« SeTsrkr, Hew Yewk. 

n From Wrighutooe. j. W.. Appraisal 0/ Experimental High School prac- 
tices, New Yoik. Teachers Colloie. Columbta I’nivmiiy. 1936. p. tjs. 
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In South Africa where the climate is quite dry, or arid, even 
stock raising is limited, although it is better suited to most of the 
country than fanning. Rainfalls are few in the ntjnhwestern 
section of the United States. There is little agriculture in that 
region^ and there, too, the land is used primarily for grating. 
The semi-arid quality of the land in Arabia also is well suited 
to grazing. Explain: — 

I. Trade equalizes the supply of grNxls in didereni parts of 
the world. 

a. Agricultun? is difficult in nigged regions. 

3. The greater the area of a nation, the grcaici its economic 
iitdeperulcnre. 

4. Climate is an ini]M>rtani determining factor in produc- 
uveness. 

5. Arid lands are bettor suited to grazing than to agriculture. 

Tlie pupil is a.sked to place, after the word ' F-xplaiii,” 
above, tlie numbers of the gencralizattrms which explain the 
facts of the paragraph. (In this instance: s, 3, 5.) 

There are also objective scales designed t<» evaluate the 
leanring of skills such as handwriting, drawing. M'wing, and 
the like. Each of tlve.se provides a series of specimens, ex- 
perintentally evaluatc'd and ordered, against which the pu- 
pil's product is compared and scored. 

Finally, there are tests of skills in such tx'< iqiations as 
Urose of machinist, carpenter, and plumln'r. These arc 
called trade tests, l>cing designed to test the coin|retence of 
individuals who are ready to engage in a specified activity. 

Whereas the ordinary essay type examination made out by 
the teacher tests only a limited sampling of the pupil's 
knowledge of a subject, the standardized objective test can, 
within a relatively short lime, sample escry phase by means 
of numerous items. The materials to be included in the 
test arc selected wiilr careful regard to the range of subject- 
matter and tlie weight to be given the various aspects. 
Furthermore, it is an established fact that wide sampling 
yiijlds more accurate niil»surements. thereby giving a more 
nearly valid measure of Uie pupil's competence in the sub- 
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j«ct; for such sampling reduces <»- eliminates the element ol 
chance which might favor one individual and handicap 
anotiier. 

A standar<itzcd objective test provides the average scores 
(norms) and range of scores which pupils of different grades 
and ages may lie expected to attain. It is possible thereby to 
compare the com{X‘tence of individuals and groups, and thus 
to evaluate the effectiveness of methods of study and instruc- 
tion. In short, the availability of objective tests makes pos- 
sible scientific study of learning under school conditions.*^ 

The Rdle of the Nervous System in Learning. Not 
much is actual Iv known regarding the way in t^hich the ner- 
vous system works in the pitxess of learning, although hy- 
potheses arc numerous. It is obvious, of course, that the 
learner must h.ive sense organs with which to receive stimuli 
of the einironmcnt in which he lives, learns, and behaves." 
These receiving organs, known as receptors, are classified 
under three Itcadings. The first arc exteroceptors which 
receive more or less distant stimuli (the visual, auditory, 
and olfactory organs), and those which receive external con- 
tact stimuli of touch, pressure, heat, cold, and pain (cutane- 
ous sense organs). The second are proprioceptors, which are 
sense organs located in muscles, tnidons, tendon sheaths, 
and joints, and whose stimuli result from movement of the 
t>ody or its parts, riicse sense organs mediate the kines- 
thetic sensations attending movements of the members of the 
body which arise from stimulation of the receptors in the 
muscles, joints, and tendons. Also included in this second 
group are the organs of the ear which function in the main- 
tenance of [KMitiim and cx^uilibrium (the semicircular canal, 
the saccule, and the utricle of tlie internal ear). Tlie tliird 

n Numcrou* boot* are available im litc tuliieci of ob)cctive teiu and test- 
ing. See. ior example, Greene. H. A., and jMKrtiMn. A. N.. Tltt Vre and 
Inltrpnttmiton nf iilemeniary Srhtmt TetU, New York. Longmaok. Crceo. 
1953: Hawke*. H. K.. l.imk|wi*i. (1. F.. and Mann. C. R., Th< CominteiMn 
and V*e nf deftieremewl t-Kaminatfom, Bonum, Houghton MiMin, i^|6. 

*• See alio the diapter on Semory Sourtr* ot Knowledge. 
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group constitute the inferoceptors. Tliese are the organs 
which operate within the body of die organism. They in- 
clude organs of the digestive system (taste, smell, hunger, 
thirst, nausea), the circulatory, respiratory, and reproductive 
systems. 

When a receptor i.s stimulated, according to theory, an 
impulse is initiated, traveling along the connected afferent 
(ingoing) nerves to the central nerroiis system (the spinal 
cord and brain). 7'he impulse then proceeds through the 
connections of the central nerxous svstem to the efferent 
(outgoing) nerves outward to muscles or glands which are 
aaivated. According to a rather common ihetiry, it is the 
funaion of the rentiai nervous system somehow to organize 
and switch about the impulses coming in by the afferent 
nerves and to send these impulses out by the pro|>er efferent 
nerves to the motor centers of that pan of the liody which 
is to be activated. So goes the thcftry; and there arc a num- 
ber of hypotheses regarding the way in which the organizing 
and switching about arc achieved.^ But. as a matter of fact, 
’the manner in which the incoming impulses arc actually 
transformed into behavior is not known. What is known is 
that die receptors, die afferent and efferent iitTves, and the 
central nervous system mediate and are necessary in learning 
and behavior. 

Concerning the role of the brain in learning, somewhat 
more is known as a result of experitnent.s {jerformetl on ani- 
mals, particularly by Franz and lui.shicy. In their experi- 
ments, diese investigaton set out to determine which regions 
and how much of the brain cortex function in siieciftc 
learned behaviors. Their method was to liave the experi- 
meiiul animals learn a given activity’, then by tiperation to 
dettroy certain brain areas, and then to compare the animals' 
beiiavior before and after conical destruaion. In addition, 
comparisons were made between behatior of the animab 

M Heh, E. B.. Animmt t>rivt *nd the Learning New Verk, Hctll, 

tgtt, vo). t. 
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operated upon and normal animals. For example, rats, cats, 
and monkeys, as the rase may be, were trained to find their 
way tlirough a ma/e. or to escape from enclosed boxes. Or to 
go through other rather complex motor activities. After the 
performance had been learned, dilferent parts and different 
amounts of the cortex— in different animals— were removed. 
After recovery, the animals were retested in the perform- 
antes tfiey had learned in order to ast:ertain the extent of 
loss in learning caused by the destruction of brain tissue. 
These same animals were then re-taught their former activi- 
ties. tlieir re learning being compared with their original 
learning. Or. in other casc^, in some animals the cortical 
tissue was destroyed htfuie training, and their learning 
re<.ords were toni^iaretl with those of normal animals. 

The results id these ex{>eriinents shi>wed: (i) that the ca- 
pacity to learn motor activities (for example, to get through 
a mare) is redtuetl by cortital destruction, the loss in learn- 
ing ability being roughly pro{Hirtional to the extent of brain 
dcstriiaion, but in(ie|x'iuietu of the location of Uie area de- 
stroyed. (21 Retention of iiMiitit activity (maze running) after 
a pcritxi of del.ty ( pi days* was markedly imjiaired by cerebral 
damage, the degree of iiitfxtiinieut l>ciug dependent upon 
the amount of brain injury, as in (i) aliove. The more 
complex the fx‘rh»rniame u* lx- leatntxi, the greater was the 
adverse efftxt u(mmi learning which resulted from a given 
destruction. (,|) Simple habits de|>ending u|xm simple sen- 
sory perception (suth as discrimination of brightness) are not 
greatly impaired by cerebral daiiuge, even when the entire 
sensory area is involved. 

Tiiese ex|x‘rtnients are intrrc'sting and valuable in them- 
selves; but for the puijxise at hand— namely, tlic rdle of the 
nervous system in leatniiig— tliey are most signiheant. They 
reveal the defects of the theory that a special part of the 
brain, and no crthei , o{ieratcs as ilic center for various forms 
of learning, as in the acquiution and retention of sensory- 
motor activities. Instead, it appears that in learning there is 
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a widespread effect in die cerebrum. This means that learn* 
ing cannot be explained in terms of fixed nerve-pathways, 
nor specific connections between nerves, nor fixed organiza- 
tion and structure in the brain. In this connection, we 
subscribe to the conclusion reached by an eminent neuro- 
psychologist.** 

It is becoming more apparent that there are many factors 
working at one time, together or in op|H*vitton. aiul that the 
ability to carry out a learned (activity) is (lc{>cndent u])on the 
simultaneous and successive working of many pans of the cere- 
brum. . . . But the statement must not be interprcied to mean 
lliat every part of the cerebrum is used for evri y at t <»f s|>(H;fh 
or for the undctstanding of everv word a jx-rson Iumts cjtr reads. 
Many pans of the cerebrum may be ux'd ft>i a mental prtxevs, 
but it <lcK-s not sc'em likely that every part is used for every one. 
(Pp. *39-240.) 

Hence die notion that the behaving organism is simply a 
rigid mechanism, with sfxxific {xiint fur jxiint relationships 
between situation, nerve and brain padiwavs. and behavior 
must be abandoned. 

It is neither safe nor sound always to reason by analogy 
from animal experiments to human phenomena or turhavior. 
Now, it will have Irccn observed that the experiments re- 
ferred to above have used infrahunian animals as stibiec'ts. 
Yet the results obuined with them may lx* applied tc» human 
learning and behavior. In the first place. ex{KTimcntal re- 
sults found with primates, which arc high in the evolutionary 
scale, correspond with those obtained with lower animals. 
Further. La^ley has found that although as we go higher in 
the evolutionary scale dicrc is increased specialization, the 
relation of brain areas to teaming dtxrs not differ significantly 
in man and lower animals. Finally, it has been shown clini- 
cally that alter the occurrence of a cerebral paralysis in man 
the defect i»red not be permanent, and that loss of tactile 
disarixninauon and hxalizattoii. due to cortical damage, may 

Mfynw, X I., ’"llir at Learning.” diap. 8 in Cnmpsnilnw fSy- 

th o logf (S. A. Mcm. ed.j, N«w York. Prcniicr-Halt. 1954. 
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be recovered by training. Also, it is generally recogniaed 
that there is a possibility of re-leaming. perhaps dirough the 
use of other parts of the brain, even when speech, movement, 
or some form of perception has apparently been lost throt^(h 
cortical damage or destruction. In tlie light, then, of the 
general consistency of results, from lower animals through 
primates to man, it seems c|uite reasonable to carry over 
Franz’s and l.ashlcy's finding to tire rtrie of the brain in 
human learning. 

Simmiary. Wc have indicated that the goal and motisT 
ill teaming are of prime significance, and that incidental 
and mechanized learning are relatively unimportant as well 
as freing undesirable. We have also slrown that insight is 
essential if the thing learned is to have the greatest value for 
tire fKrson concerned. .An individual is best motivated to 
learn when he has an ac tive attitude of desiring to learn; for 
he is then not only pro{Jcily stimulated, but his feelings of 
pleasantness or unpleasantness provide an important clement 
in the satisfaction felt upern successful learning or in the dis- 
satisfaction or disapperintment of failure. With proper moti- 
vation the learning aciis ity is bis own, and not one imposed 
from without. 

It was show n that learning (rrocecds from undifferentiated 
or fused wholes, or units, to finer and finer differentiation, 
thereby enriching the individual's environment, refining it. 
and revealing relaiiunsl)i|)s. similarities, and differences. 
Differentiation is necessary before assimilation, or synthesis, 
in behavior and teaming Is possible, and before the full and 
varied nature of an object or experience can be utiliaed by 
means of redefinition. 

We indicated, also, that tlic conditioned response theory 
provides an adequate dew rifuion of some of the more stereo 
typed and mechanical fomis of activity, and of tlic modifica- 
tion of children's emotional res}xmses as w'cll. But it does 
not offer an adequate account of the more complex forms of 
learning, some of these being among the most significant 
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aspects of human behavior, such as problem-solving and 
creative activity, 

The rdles of the factors of repetition, precision, primacy. 
rpxncy, and organisation were presented, not os sooUed 
jHaws" of learning, but rather as condititms which, if appro* 
qpriatcly employed, can facilitate learning. It was then $how*n 
tb« methcxls of learning and teaching play an important 
part in detennining whether a partic ular learning activity 
shall provide one kind and atnoiint of general transfer eifei:i, 
or another kind, if any. Tliis problem again emphasized the 
significance of an active attitude and a goal in learning. 

Finally, we indicated that tiiough the nervotu system, re- 
ceptors, and muscles are necessary in learning, very little of a 
definite charaaer can now be said regarding what ukes plat e 
within the individual’s organism in the learning process. In 
other words, our knowledge of the psychology of learning 
far exceeds our knowledge of iu neurology and pliysiology. 
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Chapter XI 
THISKING 

That thinking (Oiurihutes enormously to the range of 
human knowiedjite everyone must be able to recognize. If 
our knowledge had tx'en limited to sensory perception alone 
we should know very little indeed, perhaps not much more 
than a five'Vcar-old ciiild, and aauaily not even that of a 
five-year -old ( hild of tixiav. because the effects of the think- 
ing of arhiits through many years appear today in the objects 
for which cliildren develop perceptions. Inventions and div 
(overi(*s of every kind follow or are the consequence of 
thinking. 

Of the effeits of thinking upon human life and its iiisti- 
luiionv there no (]uestion. but of the essential nature of 
(liiuking as a phase of human behavior and development 
ptycbologisis are nut so dear, 'fhere has freeit a long struggle 
to understand thinking as a psvchological problem and it 
still continues to Ik* one of the more uncertain fields of psy- 
diologic.al knowledge. \\'ithout much question, however, 
the licst approach to an understanding of thinking is by way 
of Uie psychology of perception as considered in an earlier 
diapter. Ckrriainty one should Ik* quite familiar with the 
(ssychology of |>crception in order to understand current 
trends in the psychology of thinking, because thinking: i s now 
quite comm only asBumed w be an outgrowth of penieptual 
response. 

Nature of Concepts. In an earlier chapter the example 
was used of a man perceiving the approach of his netj^bor's 
car from the sound of the horn of that car. This, it will lie 
recalled, was presented as a large and intricate paiteni of re- 

J17 
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spome esubli&hed through many sensory-perccptuat experi- 
ences with that car and its owner but arouseti now by a simple 
stimulus, the sound of the horn, which had been an impor- 
tant feature in those earlier sensory-fieiceptual experiences of 
the car and the man. Other and comparable examples were 
the perception of a hill by one who had studied geology and 
the perception of a floiver by otre who had had some botanical 
training. It must now Ixr oltscrvcd that a man may have an 
experience much like that of |>erceiving his neighlx>r‘s tar 
but without the actual presence of that car nor of the sound 
waves from the horn of that car. The geologist, or anylKKly, 
may have the experience of the hill without the hill being 
physically present to the eyes. He may be aware of it, he may 
"think” of it. without the hill being anywhere aroiiiul. 
Likew'ise tfic fiower may lecur in tltc experience of the t>ot- 
anist or anyone else without the llotvcr actually Iwing prerv 
ent. Such a perception-like experience ot an objen witltout 
the physical presetue «>f the object is commottiv designated a 
concept. 

But concepts are not limited to those whith are direitiy 
related to jiriccptioits of physical objects, sunietiiiies terroed 
"concrete cotitepts." T'lieie arc also cotuepts of alistiacuom 
or abstraa concepts. These also have apfxiieittly grown out 
of perceptual ex|iericiKes. One may. for example, perceive 
a fiower. observe tJiat it has wilted, see it placed in water, 
and observe that it fieshcus-up again. After many such ex* 
periences there is an enlarged perceptual response imluding 
the awareness of causation, that the water freshens the fktw'cr 
in this instance. Gradually tiiis feature of the response, that 
one object may have an effect upon another, is isolated or 
abstiaaed from the whole of the perceptual response and we 
say that we perceive a causal relation. VVell, it is likewise 
pomtble eventually (or one to be aware of a causal relation 
withoot having any objects present. Thus we have concepts 
of relations which have no more apparent physical stimulus 
than any other txmeept. We also have abstract ccmceptt 
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which have grown out of many perceptions of objects per* 
ceivcd to be similar. After perceiving a tree it is possible to 
have a concept of that particular tree. But after perceiving 
many diSerent kinds of trees and observing their likenesses 
and differences we come to have the concept of tree in the 
abstract which is not that of any particular tree nor of any 
particular kind or class of trees. And there are also concepts 
ol kinds of trees, pine trees, oak trees, beedres, and so on. 
each of which has grown out of its own group of perceptual 
response patterns. 

J'hc coinse of the development of concepts has been much 
studied, aliitoiigh it be said titat it has yet l>een com- 

pietclv worked out. Piaget among others iias done miKh 
carcluUv planned iiitestioning of children and ol>serving of 
their responses m these (jucsiiam. As a tonse«|ueiwe of his 
studies he conc ludes that concepts of causality do not ordi- 
narily become fully <le\elof>ed much before the nth to itth 
year. Simple forms of causality notions appear earlier to be 
sure, some of ilieni rcnaikably like those of primitive man. 
but growth into all (he different forms of causality concepts 
is a prexess rc*<|uiiing several years for its completion.' 

Nature of Thinking. -After one has gras{>ed this notion 
of a concept, us a response generally perceptual in nature 
and cxigin. it is jiosiihlc to grasp one of the current l>eliefs 
cottcernin g tl >c nature of thinking. Thinking is in isart Utc 
cxp cricmc of a succession of conceptual cxi?eiienccs : but 
that is emplratiraily not alt of thinking. Thinking is not 
ordinarily olsservatile by others because the response activity 
is too slight to lie apjiarein (although dcUcate apparatus may 
record it). It may lx* merely activity in certain patterns 
within the brain itself: it may involve very slight bits of ac- 
tivity in th e muscles of spwh; and it may mean rather large 

r For t)»e work of Jean Piagn »er tmtk*. Tht Chilif* Ctmcrfnkm of 
Phytk^ CouM/Jty, Thf ChiM'* Voofrfuitm ttf the ll’ixr/d, and Jtnigmmt onit 
RMUuniug hi Uu Child, (All arr Harcowrt. Hiace pubtkatkHiii.) In this Cfw- 
neOMNt (lie leadct ttwmld acr also The urmeth the Mind, by Kitti Xoffka 
(Haroawri, hrate. tciask 
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pattenu of exceedingly slight activity in the larger muscle* 
of the body and limbs. 

Thinking is achieved when these response patterns devel- 
oped by sensory-perceptual experience stimulate each other. 
Thus when we "think" of this and that and the other thing, 
there is a succession of conceptual activities within the 
human organism each of which arouses the next. This 
arousal of t>ne concept hy the preceding we frecjucntly de- 
scribe as associative arousal. But thinking also involves 

al terations erf the coiicetM rat terns. As we think from one 

thing to another. |iortions of individual concepts di.v.vpiiear, 
portions of come{>ts fuse into new conceptual |>atterns. 
There is an almost (ontiiu 4 >us modification. One new pat- 
tern stirs an attitiule (»f acceptance: another new |xutcm or 
combination arous(*s rejcxrtion. So hv this stream of chang- 
ing conceptual experience problems are solved, new plans 
developed, Hories created, piaurcs and statues conceived, 
dreams built. 

Hiyatological Aspects of Thinking, just how the body 
functions in thinking is the phase of this topic which has 
f*een the source of much of the controversv. The most obvi- 
ous featu re i s that thinki ng involves brain activj^y. This 
can bF” TtSdlly~ demonstrated by the cessation of thinking 
whenever anything damages the functioning of the brain as 
a whole. And theie are also evidences from patholc^pcal 
studies, where deteriorations of brain tissue in limited areas 
are demonstrably related to distortions or marked limita- 
licMU of thinking. But of the particular way in which the 
brain is involved in thinking there are at least two general 
points of view which need to be considered. 

Some there are who believe that thinking is peculiarly 
to .cerebral br ain aaivity . Some people like to use 
ilie word "cerebration"!^ liiis. They contend that when wc 
think we are using tlce brain; and, that there is a stream cd 
activity flowing about from one area and fiatiern within the 
brain to otfirr areas and patteriu likewise within the brain. 
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According to this belief for every concept there would be a 
special cerebral pattern. When that neurone pattern in the 
cerebrum is activated we should have Uie corresponding ex- 
perience of a concept. As thinking flows from concept to 
concept so it is supposed that one of these neurone patterns 
stimulates another and that another. 

Others Ix'lieve that the physical accompaniment of a con- 
cept is quite as much a matter of the body as a whole as is 
the coiiesfx>iuiing and psychc^enetically olde r p erceptu al 
irsponjc. It will Ik* recalled from the preceding chapter 
that a perceptual res|xinse involves many incipient tenden- 
cies to action, movcinenis which are so sligtu as to be un- 
iihservahle h\ ordinarv means. These are often lenned 
implicit rcsjxMiscs. II. it is argued, a concept is but the 
real nasal of much of the pert epiu.il pattern by some mean* 
other than the usual stimulating presence of objects, then 
the emuept cxprrietue must likewise involve these muscle 
and org'.inic aciisiiies. Perhaps this is mj. Some exjieri- 
mcntal work .ippears t<» support this Indief. It has Ireeti 
ttniiul that theic are slight muvular activities accompanying 
thinking winch c.an he demonstrated bv recording the ac- 
cnmfunving electrical activity, .\ccording to this Irelief 
coiiceiniiig the phvsiolcrgical asiKTts c»f tiiinking. it follows 
that as thought flows on Irom ccjitcepi to coine|>t there is far 
more involved than the simple arousal of one brain pattern 
alter another. I he arou.vil of a brain {lattern must prodiwe 
the appropriate activity sstthin mttscles of the IkkIv and this 
in turn sers'es as the stimulus to the next conceptual re- 
sponse pattern. 

.\ccording to thi.s latter view, if one’s thinking wmiuIcms 
from the concept of a tree to the concept of a farmer and 
from that to the cotreepts of a txw and an automobile and a 
house in this order, instead of each of these in turn Iseing 
aroused by an objcaive item as in the case of a fierceptioti 
there would be something in the response pttern we call 
the concept of a tree wdiich stimulates the response patterrn 
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VC call a ^rroer and then each conceptual response pattern 
would in turn have in it something whidi stimulates the 
next response pattern. 

.\nother similarity between thinking and {wreeiving 
shtmld also be observed. I'his is the fact of a progressive 
change in concepts just as continued experience results in 
changes in j>erceptual responses. The concept of a tree may 
grow out of perceptions of trees, but it does not remain lim- 
ited to such perceptions. One may observe alceratioas of 
concepts by the progressive subtraction and addition of fea- 
tures. In otlicr words the meaning of a concept changes. 
In childhtxKi days wc may. for example, have acc|utrcd a 
concept of the principle of evolution which meant prima- 
rily and largely that human beings as ibry are today had 
descended from monkeys or monkey-like ancestors, biologi- 
cal and anihro|X>iogical reading and study in later years 
turings much alteration to this concept of evolution until it 
becomes sascly richer and more imliisive than that original 
childish notion. In meditation we ex|»erience first one con- 
cept and then another. The result of this recurrent observa- 
tion of now one concept and m>w anotliet may and often 
does result in the alteration of one or both of these concepts. 
Similarities and identities are brought to attention, ben- 
jamin Franklin having the experience now of the cont*e|)( of 
electricity and now of lightning Ijccame aware of so much 
identity that for him the cMitepis largely fused into one and 
he thus asserted his Ix-lief that elec irkity and lightning were 
the same. This, as a gexed thinker sliould, he proceeded to 
prove by his famous kite experiment. Professor Woodworth 
uses the clever example of two college lx>y friends ulking 
about their fathers.^ Talking aliout Uiem aroused the con- 
cepts of each. As they talked atx»ut them, expanding the 
concepts of each by interchange of information, it became 
suddenly evident to each that the fathers were in the same 
college at the same time. Immediately there came the 

* Wwx i worlk. R. S.. PijthnUtgf fjrd eil.t. p. 465. 
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awareness thal they very probably knew each other. Thus 
are concepts altered and expanded by a process extraordi* 
narily like that by which perceptions are built up and 
altered. 

Forma of Thinking. This modification of concepts by 
experience and obser\'ation freciueiuly receives different 
designation.^ according to tfic amount of control or direettem 
involved. If tlie pnKCss is heavily dominated by the desire 
u» solve some present problem, then we commonly designate 
that form of thinking as reasonitiff. Sometimes, however, 
there is a flow of concepts with a |>iogTessive modification of 
tliem which is far Im dominated hy a present problem. 
This is termed productive imef'ination. The planning ot a 
story or the itnagitiaiivr flow hy whic h the concept of a pic* 
turc or a statue is develo|xrd are gCKid examples of this form 
ot tliinking. There is the inilueiuc of a purpose to be sure 
but the control is far less exacting or close than is present 
in what is tenned reasoning. Frctjucmly, tex), wc find our* 
serves mciclv considering now this concept and now that. 
I here may Ik* some slight control by a desire to solve some 
problem or achieve some end hut it is often not very ap- 
parent. One (eels that he is mcrelv considering without 
dciuritc pur|XMe, much as he might look overr one piece of 
pottery and then another or casually pause in a store and 
examine indifferently now this object and now that. When 
wc arc so indifferently examining now this concept and now 
Urat sve descrilx* the exfierience as meditation. It is a very 
useful form of thinking because from such largely purpose- 
less meditation has come lire olsservaiioit of many impemant 
reiatiems. the development of changes in concepts which we 
now think of as brilliant discoserics. One chemist of dts* 
tinctive achievement has insisted that he gets his best ideas 
when seated gazing out of the window and merely medi' 
fating. 

Then there are times when our flow of thinking appears 
to be but little if at alt controlled by anything in tlie present 
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situation. This we term day-dreaming or phantasy thinking. 
There was a time when this form of thinking was termed 
free because it was so free from control by present problems; 
but we are not inclined to think of it as free now because 
we realue that it is actually governed by desires which have 
been blocked or w'hich remain unrealized. The lK>y whose 
medical ambitions are blocked by the necessity for several 
years of further study day-dreams of Iseing a great surgeon: 
the girl who longs to liecome a great actress likewise da\ 
dreams of seeing her name in the lights over a theater cn 
trance. Such (hinkiiig is free from control by the present 
situation to bt^ sure, but very far from being entirely free of 
control. The control is by these unrealized desires. Hence 
it is termed dav-dreaming or pliantasy thinking. Proixibly 
the nearest approach to free thinking, in tlie sense of free- 
dom from directive control, is that tvhich w'c know as drram- 
ing (while one is asleep). Some dreams apfwar to l>c quite 
tree from control either hy the present situation tjr bv un- 
realized detires. Thes<- appear to f)e the free asstxiative 
activity of a sleeping hraiti %vhen disturlicd hy some intrud- 
ing stimulus. Otiier dreains, howeser, do appear to l>e con- 
trolled by unrealized des»rcs. Thus one may consider think- 
ing as liaving m.my diffetent forms whit It range ail the wav 
from reastming at one extreme to the unttMtiroiied stimulus- 
aroused sleep dream at the otltcr. The dilfcrcnccs txi-ing in 
tenns of the amount of direction or control in the sequent e 
of concepts aroused. It is these diBcreiit (tirms of thinking 
which must now tx' tonsidered in greater dcLail.* 

Rcasm^ng. This form of thinking is aiouscd hy the {xrr- 
ception oi being in a situation for which established re- 
sponses are not adecjttate. The rcaiiz.atit>n that one is hjst 
in the wood.s. the discovery iliat one is without money in a 
strange toivn. the need for a bit of carpenter w'ork witlumt 

* Tbe imn imagmaUtm i* wMMiinm u«c<l for ihv desiatuilion 

at all fonm ot (hinting wtiich are «rcali in direction comro). pcnUiUr be- 
caaac there U in thi* fonn of thiolunx w liuhr niiodiiication of ooncrpia and 
•hr iniregiieiu appeararKe of net» CMierfX». 
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having thr proper or usual ux>ls-^U these are good exam* 
pies of the perception of a situation in which or for which 
tiic estahlislied habits are not adequate. Awareness of the 
problem is more important than one might at first think. 
Frequently scientific research has been delayed because of 
the inability of scientists to formulate exactly what it is that 
wc do not know. When a problem tan be clearly stated a 
first lotig step has been taken in the direction of achieving 
its solution. 

This awareness of the problem imiy lx* itself an indication 
of ability or of tnaturity. I*rofessc»r Heidbreder found in 
the study of children that very young children, three years 
.md under, when confronted by an expjeri mental situation 
diti not apparently perceive it as a problem for solution. 
Four-year-old children usually perceived it as such, and 
alxne that age apparently all of her subiec'ls did.* 

When one is faced with a situation which calls for some 
new response that will W effective, then otte mtrmally has a 
uumiK*! of different |Kmibiiiiies “rome to mind’* as it is 
termed. Probably it would be wiser to describe this as the 
tendency to do any one of several different things, or to de- 
scribe these as conflicting tendem ies to action each of which 
might serve as a solution of the problem. Take the example 
mentioned alM>ve of the necessity of doing some carpentry 
work W'ithout the prcqier icxsls. Perhaps what is needed is 
a hammer. One thinks of a liair-lnush |X‘rhaps. of a stone, 
of a wrench, perhafn of a slipper, anti finds that none of 
them are adeqtute. Then the fiossibility comes of tying a 
flat Slone to the end of a stick and one finds that by sucli 
means the problem is readily solved. A little recall of the 
details of anyone's personal experiences with the solution of 
problems will soon reveal these same phases of the reasoning 
process— the recognition of the problem, the various possible 

* IlcHdbrcdcT. Kettia, "PKctdeni Scrivliii; in Chikitm »nd .Vdutit.*' Jmtmml 
of Gtnetif Psychology, igscS, y,. 
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lolutions, and then the eventual trying or testing out of 
what appear to be the best as a means of proving that s(»nc 
one of the possible solutions will work. Frequently it will 
be found that solutions which look promising are tyed out 
in imagination and accepted or rejected before twing tested 
objectively. It is alsrr important to observe that when one is 
seeking die solution to a problem, irrelevant ideas are sup 
pressed or neglected and only what appear to be relevant 
notions permitted to come to attention. 'I'liere h thus ob* 
servable the influence of some directing influence. 

Tliis directing influence in the selection of pissible solu- 
tions is what makes reasoning disttiictlv different from other 
forms of thinking. variety of names (dirwion. determin- 
ing tendency. Aufgabr, intention aiutudc) have Irecn given 
to this but all of them indicate the recognition of its selec- 
tive controlling influence,* 

Careful examination of different instaiKcs of leasoning 
reveal alto certain less compicumis differt'nt:e.s. .Sometimes, 
for example, the person feels utterly Itelpless. i« unable to 
conceive of any st.>ltitk>n which appears to l>e :u all practica- 
ble, and then, after much hesitation (note conflict of inade- 
quate responses). w*hat appears to be a complete solution 
flashes into being as if from some supernatural .source. It 
jumps out as complete and as clear in detail as the sudden- 
ness of the discovery of the hidden item in a pu/rle picture. 
Examples of this are found in the solution of mathematical 
problems. There is no necessity, however, for assuming 
here the influence of some supernatural influence, or of 
acmie magical power in a subconscious personality, as semte 
have done. l*he dcuils for die solution were present all the 

*Eagfish. 11. S., Expotnumtal Siudv of Ccriata Isutlal Phaua. td ilie 
PlCMMai «f AiMfKtiaii.*' Amrrkmn ttf 49 m. 9 $. 9«)9-S9». 

Makar, X, IL |.. ''Hamnmffi to lliunam," Jtntnml ttf Cimtpmrotnit t*tf- 
tkoUtff, r9s». It, 1*1-194. 

TlMkeMT, t. B., Pryeimtngj of thr Thought Proctftrt, New Vora, Mac 
milian. 1909. 
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time in the knowledge {old response patterns) of the in^> 
vidual bttt tlieir isolation and recombination had not been 
achieved prior to the moment of apparent illumination. At 
the moment when they did come together in the effective 
manner there was the instant recognition of the fact and its 
acceptance. 

Mental test studies have dram.'iticaily shown how w»e grow 
from little or no ability to reason in early childhood up to 
some considerable degree of facility in the solution of prob- 
lems in maturity. .\nci thev have also shown that adults 
differ greatly in the facility with which they isolate and re- 
combine details for the prrxluction of solutions to problems 
and lor the perception of the relationships necessary to such 
disitjverv of solutions. Mere lies tiie great difference betwreen 
the inteilettual genius and the average roan, between a 
New-ton or ati Kimiein. for example, and thr; rest of us. 
Such fiersons .see significances and relationships which most 
of us |M.» fiy as of no iin|K)rtancc. .And the rest of us look 
with atnarenieni u(K»n the iHdiavior of morons who when 
confronted with probtetn.s whuh we can solve t|uick]y ap- 
|>ear quite un.ible to conceive of the solutions which come 
to us so readily. Sfirne childien when confronted by the 
familiar b.rll-antl-fteld test proldein • ramble around in an 
aimless and ineffniive manner indicating that there is no 
clear awareness of the signilicam aspects of the problem and 
ways for its solution. Piaget has rcjwricd that small chil- 
dren do not reastrn because they are ttx) self<entercd. Per- 
haps this could be Iretter expressed by saying that in such 
children the course of the appearance of possible responses 
is not governed by the directing influence which conies from 
purpose and desire growing out of a clear perception of the 
problem. Their habits so largely concern themselves that 

* Thk i* M wdl'linowti iicni in the Stuifonf-Birtci teu ior imeUigcMe, 
The ehik) i* fmienwd with ■ drawing of » rinvlnr icM nwi sehl ttet a 
halt is lent in the heht 'Hie child's ladi is then to show hsnr he Weald pith 
vml TO find the imt hall. 
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th« habits of independent problem solution have not yet 
come into being.^ 

Reasoning by Scientific Methods. When the man men- 
tioned abov’c discovered that he could solve his simple 
problem by t^ng a stone to a stick and thus make a very 
primitive sort of hammer, hut cme which nevertheless helped 
him out of an awkward situatum. he did not disc:over any- 
thing of great importance to mankind. The primitive man 
who first did that \ery thing, however, did make a discovery 
of y*ast imfMrtame. l.atei on it was found that stone seas 
not the most satisfactory form of hammei liead. rircn a new 
problem arose and new soltiiituts Mere necessarv. Fvcntually 
the modem type of hammer came into rvistt*iue with the 
many variant tomis for special )>iir|M>sc-.s. With hammers 
geologists have been able to break renks and to add enor 
mously to our knowledge of the earth and thus to w»lve 
protrlems concerning its history and the histui v of life u{M*n 
this earth. 'Ftie first man to solve the piohlem of moving a 
heav^ object bv working under it some round object u|K>n 
which it could Ire rolled started a train of problem sohitiuns 
which has cuhninated in the great variciv of means ol hreo- 
motion. self-(HopeIled and othcnvi.se. which wr enjoy hkLiv 
and take so for gianted that uc often lait to tliink of the 
long history of probk-iii solving iK-hind them. 

Those primitive dist.uveries mav have come by some 
chance pcrce|JticHi of relationslu(w or bv some accident ot 
nature which foned them ujMm human perception. But 
progress of human knowlcnlgc bv problem solving has now 
gcane so far that accidents of nature and i Itante observatirms 
are seldom tfic means by which genuinely new knowledge is 
achieved. It is achieved today by planned effort. Problenu 
are outlined; possible solutions are conceived; and then 
highly elaborate programs of w*ork are often necessary to 

* tn mddkw» ta the riaact book.* sItcmIt rng nti onerf ahove the 
wwdeiN M (cfrrtod t4» Ilaxtiu. V.. *Xaitldrcn'v 'T*hinktiq(.'‘ Brithh ftnmtml of 
to, SSS'SC**- 
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demonttmc which of the pontble nolutions is the correct 
one. Sometimes, too. vast programs of work are necessary in 
order to stir in the minds of experimenters conceptions of 
possible solutions. Tbts has to be tried and then that in 
order that the cx|)erimenter may lie able to see his problem 
in its different [xjssilde settings l>efoie he can hope to set up 
pitM'edures for its final solution. Through alt modem id* 
entific rcrsearch one may trace these same aspects of the 
reasoning prtxess. 

Example of Scientific Procedure in Psychology. An 
exampic of M ieniihc research (or the solution of a problem 
in the field of pcydioiogy may be illuminating at this point, 
although exampUrs could tfuite as well be uken from any 
other M'ieticc. In this in.stance the question arose if the 
Miioking of ioIkuco had any effects upon human behavior, 
any effect which might lx- termed psychological. That was 
the problem: if the smoking of tobacco has any effect upon 
human behavior, what is it.^ \'arious possible effects had 
licen and were conjectured, possible solutions to the prob* 
lem, such as the reduction of ability to learn, the reduction 
of ability to think, the great improvement of ability to do 
c reative thinking, inaccuracy of eye Irand coordination 
limpoiunt in athlcttcsi and so cm. But a K’icmific roan 
< oiisuntly seeks rcliabilitv. He must be able to answ^er with 
full ccMifidence of reliability when laymen ask him questions. 
Ux if his answers arc not reliable he is certain sooner or later 
to find himself in very embarrassing situations. Conse- 
quently much of sciemihe endeavor is designed to make 
t cmclusions as reliable as possible. I'he psychologist wanted 
to Ik able to aiuwer this questiem about the behavior effects 
of snuiking w ith a high degree of reliability. 

Smne work had already been done toward the solution of 
the problem and some alleged ettecu had been determined. 
But this work had been done by methods which served pri- 
marily to arouse other proUems for solution. Men were 
asked to smoke and before doing so were tested for various 
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functions. After smoking a prescribed amount they were 
again tested for the same functions. These tests revealed a 
loss of accuracy in eye-hand coH>rdtnations. Some people 
iliouf^t that this offered one answer to the pn>blem. Titcre 
had been a definition of the problem, a lot of possible sc^u- 
tions pro{XMed. some of these had been put to experimental 
test and cme of them apjKtrently found reliable. But then 
anotlrer question was [lerceived. Was this loss of eye-hand 
control actually the effect of the toixicco or was it the effect 
of suggestion/ Tite subjects knew that they had smoked and 
they also knew, or might have known, the common belief 
that smoking affccu rye-hand ccvordination. So one investi- 
gation liad served to raise another t)uesiion fc»r soluticHi. 
What was needed was that tshich is comtiwmly designated as 
a "control.*' This means a chec king by uh* of ancKher group 
(d subjects upon whom all stimulating effeerts would l>c as 
nearly as possible the same except f(»r tlie otte significant fact 
that they were not subjected to the {KMsible effect of tobacco. 
This bad been tried by having another gioup of subjects 
take the same tests but instead of smoking they merely sat 
around and killed time until a coinp.ira)>le interval had 
elapsed. But obviously these subjects knew that they had 
ntx smoked and so were possibly subject to suggestive effects 
in their test achievements. So the piohlcnn lemained un- 
solved. Various possible solutions were proposed. One 
could think of a numticr of answers and lie iiKJiried {serhaps 
to su{:^>ort some one of them actively by argumriitaiion; but 
argument is not considered an adequate solution of a prot>- 
lem if it can be subjecuxl to scientific ex|XTimeniaiioii. A 
subsidiary problem was then confronted of devising some 
means whereby two groups of subjet ts could be tested under 
as nearly as possible the same conditions even iiuluding the 
matter ot tobacco. That would mean that both groups of 
tubjectt mutt be led to lx;lieve that they had smoked, ah 
ihcmg^ one group had actually not done so. Then and only 
tbejji would all conditions be cmnpanible. If the tub|eca. 
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who imoked should show a significant difference in their test 
results, the conclusion would then ineviubly follow that the 
difference was due to the tobacco. Tliis was a difficult prob> 
lein but througli the genius of Professor Clark L. Hull, at 
that time of die University of Wisconsin, it was solved. He 
devised an apparattu which made all subjects believe that 
they were smoking during diis fiart of the experimental 
procedure wlrcn the control group of subjects actually WTre 
not Iteing subjected to the tobacco effects.* This work did 
reveal that there was the reduction of accuracy in cye hand 
coordination indicated by the earlier work, but of course 
now the question of cause had Ix-'cn solved. It was made 
clear that the effect on cvc-fiand co-ordination must be at- 
tributed to the tobacco and not to suggestion. 7'his presents 
.c good example of how knowledge grows bv rca.soning with 
cx|icrjmenial support (or the achievement of reliability. 

Expansion of Knowledge by Reasoning Alone. Some- 
times experimentation is imfx>ssibie and then rcscjrt must be 
made to logical prcucdiires alone. Frequcntlv knowledge is 
sought concerning dial which is Ijcycmd the possibility of 
dirjja experimentation. Then the reliability ol conclusions 
rauii dcfjcnd ujKjn the wnindness of the reasoning. Geolo- 
gists for example cannot actually discover !>v direct experi- 
mental olwcrv.ition what the climatic t-oiiditions were in 
some early pcricxi of the earth’s history. Kxpamton of 
knowledge must for them come by reasoning soundly from 
what ntay Ixr observable and wliat has been esmbiished by 
experi nu‘n tation. 

When the geologist examines samples of petrified w’ood 
which grew long Ix’fore the dawn of history and finds grovrth 
fotnis which IxRanists today know are prcxiuced only in a 
swampy area with a very damp climate, the geologist can 
{rtoperly conclude that it was a swampy area and a very 
damp climate wffiidt prodiKed this wootl. He thus learns 

* Mull. CL t “ f hr InfluriKe at Tuinccci Smokinit cxi Mmiai FJkirucy.* 
nyehMoglett Mf^nogntpht, jj. no. j. 
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the nature of the climate and tometlting of the landscape in 
a period which is nt> longer subject to direct observation. 
Here the reliability of his conclusions is generally accepted 
as very high. If. however, it should be discovered tltat such 
growth structures could l>e produced by any other tvpe of 
soil and of weather, or if it could tie proved tliat the growth 
forms in the |ietrified s|>ccimen were not exactly like those 
studied by Ixitanists today, tlterc would be some unreliabil- 
ity in the conclusion. A new problem would then arise, that 
of discovering what the conditiom actualiv are which will 
produce the same form of structure as titat found in the 
petrified sample, .\gain resort to experimentation would be 
necessarv. 

Kinds of Psychological Methods. In' psychological in 
vestigatiom two general gTou|M of methods arc to lx* ob- 
served. Sometimes it is necessary to depend ii(>on the sub- 
jea’s own description of how he feels or thinks, what his 
attitude is. and so on. This is known as the introsffrctnrr 
method and the results arc known as suhjrctwr data. I'hcre 
have been periods in the history of psychology when grrat 
stress has been placed upon this procedure, .Vnd there are 
pcychologists who contend that only by such direct observ'a- 
tion of personal experience can an adequate science of psy- 
chology be established. simple example of this method 
would be to prick a subjea with a pin and then have the 
subject describe his perceptions, feelings, emotions and so 
cut in response to the pin prick. 

Tile other methcxl or group of methods is knowm as objec- 
tive and the dau obuined as objective data. Here tbert is 
strictly no self-observation. Tlic attempt is to record as 
aittonutically as possible the subiert's response to tlie exfieri' 
mental situation, llie research mentioned almvc on the 
diecis of smoking is a good example of this method. An 
objective luilimion of the pin-prick experiment mentioned 
in the above paragraph would lie to have attached to the 
suliject a variety of recording dev ices which would mccluuti- 
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rally niak« record of changes in muscle tension, of changes 
in respiration and heart beat. perha|» also of blood pressure, 
{dtotograpliic apparatus to record all bodily moveroenu, and 
some recording device to make permanent whatever vocal 
Ttsponse was included. Then the pattern of responses to 
the pin prick could be delineated. C.)bicctive methods have 
lx;en developed because of the difficulty of obtaining reliable 
introspective or subjective data. Adequate descriptions of 
one s own experience are very difiiailt to make, and they are 
often biased unintentionally. But it is also contended that 
the objective methods when used exclusively fail to olrtain 
some very imfxirtatu icatures of the response to the given 
subject. 

In addition to the altovc sometimes termed experimental 
methods there must Ik* rerogttired also w'hat is knowm as the 
i linicai or grnrttc mrihod. C'-ise histories are often the only 
means of disi'overtttg whs an individual iMrhaves or responds 
as he docs. Reasons for children stealing ntay lje found by 
studying the case histories of a large niinilter of children who 
steal and then comparing the general features of these his- 
tories with the general features in the case histories of a com- 
fiarabic group of children who do not steal. In the intro- 
duction of the control group kw (oro|>ari8on there will be 
seen as near an apjitoxiniaiion as possible to the experi- 
mental procedure. I he e\f>erimenial rneilMMi is considered 
the ideal to be approximated as nearly as possible l>ecause it 
produces the highest degree of rriiabtiity. Tl»e same reason- 
ing procedure will lx* found in principle in the genetic 
method as in the experimental method: there is the state- 
ment of the problem, the stiggesticm of {xmible solutions, 
and the des'elopmcnt of a plan for case history studies which 
will reveal what is the l)est sotutiem to tite problem. 

Why the Use of Apparatus ami of Statiatica! Methoda. 
rhese are to be thought tjf as aids to reasoning. They con- 
tribute much to the reliability of condusions. One may for 
example observe what appears to be large individual differ* 
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enccs in speed of response by watching different persons deal 
cards, but a conclusion based on sudi casual observation may 
not be very reliable. Certainly one could not safely uy 
htmt such observation that any one person is ala'ays slow in 
response. Perhaps on the evening observed that perstNi was 
very tired. But when apparatus is used wtiicii automatically 
records speed of response, and the procedure is repeated 
many times, tlien much more reliable conclusions can be 
arrived at. Likewise one may think that a certain person or 
a certain animal is very quick and clever in solving protrlems 
or unusual situations: but greater reliabilitv is achievcsl 
when qiecialty designed apparatus is used, rhen each [let* 
son tested is subjected to approximately the same conditions 
and the conclusions are based upon autom.iticaliy maAc rec- 
ords and cannot be subject to the bias of .t firejtidiced c»b- 
icrvcr. Sometimes, too, there are features of the ics|x>nsc of 
a subject in an experiment which cannot lie direcily <>l>* 
served at all. There may actually t>e slight hut imfxirtant 
shifts in the general pattern of muscle tensions, although tlie 
apparent attitude of the subject docs not change. Such 
shglu shifts of muscle tension can often lie readily rerordal 
by proper apparatus and thus add much to our knowledge 
of the indisidual subjea's response. 

Statistical methods supplement the use of apparatus. One 
might, for example, give a human lieing the task of finding 
his way through a certain kind of marc, and because he did 
it quickly conclude that he learns rapidly. But that tvould 
not be a very reliable observation. It is nct:essary to have 
the subjea go through the maze many times. When that is 
done it vriU probably be observed that sometimes he does so 
quickly and sometimes rather slowly and at other times hit 
qwed varies between the extremes. Little things which catO' 
not be controlled and made constantly uniform cause these 
“ uarisuions. Fatigue. tmercM, distractions and so on all con- 
hrflKUe to the degree of speed manifested. The effea of 
#w*e may be largely canceled out by many repetitions. 
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Then if the thne is taken for each an average will pretum- 
ably more nearly what the time would be if all of these 
little disturbing effects could be held constant or eliminated. 

One also is likely to want to know how any given subject 
ranks in comparison with other subjects. This question 
fre(|uently comes up in connection with all kinds of test 
procedures. A mean then is inadccpiate for any very exact 
statement about the individual's comparative standing in a 
group. Measures of variation above and below the mean 
are desired. For tiu^ and other features of measurement 
useful devices have been dcvclo|Kd and are commonly used 
by p.sy(:hologists to iiurease the reliability of their work-* 

Conrtmon Forms of Bad Reasoning. The course of 
imrmai reasoning as outlined alrovc in which a problem is 
jierceiviMl. solutions »onceived and then the correct conc!u> 
sioM sett's tet! bv test eiilier cv|x‘rimental or logical, is a pro- 
ct'diue so ligortMis and c.vactiiig that it is ctrmmonly not 
followed. Manv fwople are unable to do so and others be* 
iieve it is unnecessary The result is much bad reasoning. 
Sometimes (.tetiple jump at conclusions. They may be aware 
of a problem: some possible solutions come to mind and one 
of them is graldicd hxsttly and accepted as saiislactory for 
reasons that arc not always discoverable. The process of 
testing or |>r<x>f is tnintted. Wc sec plenty of examples of 
this in the kiiKl of thinking comroonlv called intuition. 
The chief drfet t of this is that tlir coiu'lusion cannot be jus* 
lihed. It may to lie sure sometimes turn out to be correct 
and then the person's twlief in himself, in his own 
"himchcs.” is reinforcetl but he cannot give logical justifica- 
tion for the conclusion at which he arrivetl. Often it turra 
out to be wrong and tlicn the person is prone to fewget all 
about the whole matter. 

Cenetalization from too few cases is a common example of 
bad reasoning. People believe in ghosts or telepathy or" 

* For funhet kiMwIeditc ot uaihtka) ronhod* the stwdmt sbmdd comult 
anv one of llw many available texts. 
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MMn^likiii; becauae of tome one or some few experienect. 
The unlucky nature of the number thirteen may be accepted 
for truth because some one person was injured in some asM>> 
ciaiion with that number. A person is judg^ to be dis- 
honest because of one queationable action, altlioufj^i the 
person who makes the judgment would not care to have his 
own character estimated from the one instance when he 
slipped. And. in connettion with this defective reasoning 
bv conclusion from one or two few ca.<tes. there diould be 
mentioned alsct a amnnon tendemry to reach conclusions 
from itjgpbbscrvation of iiuuntes which agree with some 
desire or preconceived notion. 

This is commonly termed gencrali/ation from positive 
cases only, neglecting the negative cases. Many persons be- 
lieve that “dreams come true** and present in evidence a few 
casai in which there are sultseqiient events which do appear 
to have some features in common with the content of a 
dream. But such persons make the tnisukc of neglecting ait 
of the many dreams which were not lollowrd by correspond- 
iog cvenu. Sometimes people assert that dogs h;ivc a degree 
of intelligence approximating that of trhman beings, as they 
put it ‘*dogs can think." A little inquiry reveals tiiat these 
apenoM own dogs for whidi they have much aifcctum; and. 
having observed one. or perhaps a \ery fetv. instances of very 
drver behavior on the prt of the dog. they jump to this 
cactreroe ccmclusion concerning the intclligcncc*of dogs in 
general. They forget the possibility of a mutaken interpre- 
tation of the particular action and also that Uicy are genends 
iting about all dogs from the bcliavior of one or two. It is 
qfuitc possible of course Uiai sucli a person happens to own 
a dog which, among dogs, is very superior ability. He it 
thus not justihed in such sweeping generaliatimis. 

V A very common form of bad reasoning when people begin 
paydiiafog^ is the assumption of some very elaborate in- 
id|NFetai^ when some mucli more simple interpretation 
§oti|d^s^ all tlie observed facts. for 
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installer* two penom wallung the street together happen to 
give expreititm at the same time to the same though, it is 
not good reasoning to assume the presence of telepathic in- 
ftuence between the brains of the two persons. The similar^ 
tty of thought can be explained in terms of similarity of 
training, interests, and appropriateness of the momentary 
situation fur that thought. Tlie principle here is sometimes 
known as the law of parsimony and sometimes as the prin- 
ciple of economy oi Lloyd Nf organ's tanmi. BricAy stated it 
is that when two {XMsible explanations appear, each ol which 
apfwrently explains all of the known facts, it is better to 
atcept that whicii is die simpler. T7ie wisdom of ttiis prin- 
( iple of thinking has lieen demonstrated tlirough many years 
of scientifu researdt and prevails quite as much in otlier 
sciences as in |)sychology. There may be more occasion for 
emptiasis upon its importance in pychology than in some 
other sciences, because in the study of human and animal 
liehavior it seems extraordinarily easy to be satisfied with 
elaborate explanations in terms of the occult and the super- 
natural. 

Imagination. This was mentioned in the earlier pan of 
this diKussion as a common form of thinking and described 
;u a'^Aaiw of iance{}ts undergoing modihcaiion but only par- 
tially dominated hy a piesent problem. .\t least five lomis of 
it are to be otMcrved: icproducuve. productive, meditative, 
day-dreaming and dreaming while, asleep, it was dtstm- 
guished from reasoning by its partial freedom fran the 
pecesstty of solving a particular problem. If reproductive 
imagination is ihouglu of as the simple re-arousal in imag- 
inative form cd something like fortner sensory-perceptual 
Experiences, and if productive imaginatiem be thot^t of as 
the bre«ktng-up and re<ombtnau<m of these re-uouied ex* 
perienccs, tlien it will be quickly observed that both lonat 
of itniqpiiation are to be found in what has ju« bema tlai 
scribed as rcmoning. In the conc^tson of a 
in the devdopmeni of poaiibte aolutloits, tmag^iMiipn tiiues 
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place, both productive and reproductive. Meditation also 
appears at times to he a feature of reasoning, as one sits and 
considers, reproductively contemplating one aspect and an* 
other of tire problem. 

What actually is taking place in any form of imagination 
has been a problem at times of much concern to psycholo- 
gists. but one which in recent years has not received so much 
attention. When the introspective method of studying 
human behavior was popular, there uras mucii considcratiem 
of imagination because it was believed to be a problem of 
higli importance. Anyone may todav examine his ow’ii men- 
tal processes when he is imagining things and otrserve many 
of the features which the earlier psvchologtsts worked with 
and talked about. One can imagine things in ' his mind’s 
eye” as it is said; and. when that experience ts placed under 
eiumination. it will be found to he the reproduction, with- 
out apfiareiu visual stimulus, of wtui has formerly been ex- 
perienced through the use of the eyes. But it u'lit alMi Ire uh- 
served that all thinking is not done with imagination of this 
visual nature. Sometimes it might be more appropriate to 
speak of Uie ”mind*s ear” because it is possible to hear 
sounds for which there is no apparent auditot^ stimulus, or 
at least to have experiences of some sort which appear to be 
very much like those wc liave when the car is stimulated. 
We can think of the sound of a bird, of the voice of a friend, 
of the timbre of a particular instrument and so on. .\nd we 
can also, in a comparable manner, imagine smelts, tastes, 
touches, warms, colds, pains and many combinattom of 
them. 

These different forms of sensory-ltkc reproduction in 
imagination are termed images. Smne psydiologiits have 
thought that they were directly comparable to semationt. 
although without peripiieral sensory stimulation. They 
iPMsmed that such images were due to tlie central arousal oi 
the same cortical area which is active when the con'espoiKt- 
leim is experienced, or of smtie cknety asaodated 
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area. Other psychol<^i$ts have contended that every image 
is essentially a sensory experience, that it is actually aroused 
hy a peripheral stimulus. Tlie position here uken, it will be 
observetl, is somewhat iietween these two extremes. The 
image is here thought of as a part of a response pattern 
which was originally set up hy perceptual experience. Now 
(hat pattern may Ise aroused by some other fiattem of re- 
s}K>nse. whether j>ure1y cerebral or involving muscular activ- 
ity as well remains to tie proved, and the image which we 
talk almut is mu* (lortion of die {>a(tern isolated for descrip- 
tion and consideration. 

It has Itcen observed that individuals differ notably in (he 
facility with which they (an arouse* different kinds of im- 
agery, and as a consctpieiuc some (isyi hulogists have thought 
that this might be a Ixuis for a pro|xrr classiltcalion of human 
lieing into ty|M*s. Those who could and did use visual 
imagery predominantly and freely were termed ‘‘visiles'’; 
(hose who (ould and did use auditorv predominantly were 
termed “aiutilrs"; and so cm. although there seemed not to 
lie much em|>t)asts upon other types. Further study, how* 
r«er, revealed that these lyfscs were misconceived, were tlie 
{Mciduct of incomplete observation. A single person may 
rcfmrt much use of visual inugcry. for example, and as a con- 
src]uen<c be classified as a visile but he may at other times 
and for other kimls of reproduction use otiicr titan visual 
imagery . Ami it is highly prolsablc that he may speak in the 
language of vision and not have any sudi imagery corre- 
s{K»nding to it at all. Our thinking is much more compli- 
cated and variable, especially variable, than this classihcation 
in terms of types would imply. TIte notion tltat images are 
(he direct re'arousat of former sensory experience is also 
now seriously questioned. In the experience we call having 
an image there may actually l>e a stimulation of the smsmry 
end-organ and of the sensory tract and of enougjh of the 
associated responses to produce an experience enoii^ Hhe 
the earlier perceptions to be accepted as closely comparable. 



340 


THINKING 


If this is true, then what we call imag^ are really a form ol 
aensory activity or sensory response. 

It was also contended that we have in addition to the 
abovT forms oif imagery, which were often termed concrete, 
still another set of imaginal forms growing out of our ex- 
perience with language. There w-ere supposed to be visual 
verbal images, auditory verbal images and combinations of 
these such as auditory-motor verbal images, .\nyonc can 
readily disawer that he docs much of his thinking in tlie 
fewm of words, even though these words may often be highly 
schemaiijEed. But it would be dangerous indeed to Assume 
that this is a purely cortical rej>roduction of former speech 
experierH'e, that the verbal image is witfioiit sensorv feature. 
Actually what seems to be ha|>|>ening is that speech comes 
first and that from these vocal icsjjonscs there is graduallv 
developed the ability to have the s.une patterns function in 
a reduced manner. Thi.s is c»ften designated as sub-vocal 
speech. We often find oursches talking inauclibly and if we 
pul OUT fingers on our throats ran feel conesjamding move- 
ments there. The so-called verlial imagerv then mav l>e but 
an cjttreme form of sul>-v<ital speech. Fxjieri mental work 
seems to be .slowly deinoiut rating the truth of this later 
contention. 

How changc-s take place in this field w ith growth has been 
studierl scjmewfiai. Many years ago Francis Gallon made an 
<:>ft-<;|uoted study •' which se<*ined t«r indicate that childrcm 
think freely with what was termed al)o\c concrete imagery 
and tliat as we grow older there is the progressive sufMtitu- 
tton of verfsal imagery for the concrete form. This is but 
saying in another and perhaps less accurate way tfut as lan- 
guage develops wc arc able to think of atMfractions wfiich 
could not be readily amccived ticfure. and that the life of 
the aaluit is concerned more and more with almractiom 
whicii are in essence verbalized forms of resfxmse. Hence. 

WCaUtOit. FtaiwU. Jnymrirt inio Hum^n fatutty mnd Iti fSnurtopntnt 
(Seclian CDti Uc d Mcnul tnaifery). 
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when the adult examines his «xalled conscious experiences, 
he finds in them much of a verbal nature, much which is to 
a greater or less degree sub*vocal speech. Obviously educa- 
tion would contribute much to this and it would also appear 
tirat persons of any age would differ in the extent of this 
development of sui>-v<x:al or verbalized response according 
to the ainount f>f education thev bad experienced. 

Eidetic Imagery. Another growth change in the nature 
of inuigeiy comertis the appearance and disappearance of 
tvhat is kiuiwn as eirlet ic imagery. This form is reported to 
appear in later cbildhmxl and ordinarily not to last many 
vears. Uy maturity most [persons have lost tliis form entirely, 
if they ever barl it at all. While there now seem to be a 
iiuinlver of hirms of eidetic imagery dcuils of which cannot 
wisely Ik* coiisidert-d here, the chief features appear to lie in 
a greater likeness to the Indiavior of sensory responses. Tlie 
eidetic image is expei ieiued as projected, outside of cMieself, 
just as are the coi res{Mmdiiig sensations. Children are re- 
ported as being able to rer;all a picture in a manner which is 
so like tiiat of the original sensory experience of the picture 
as to make it {Kissible for the child to report dcuils of the 
picture not iioiueil in the origiiutl examination. While te- 
(xirting such imagery the eidetic person behaves mucli as 
would other jiersous in attentive response to some external 
stimulation. In some cases the eidetic images appear to be 
an annoying intrusion; in other iastances the eidetic perstm 
apparently docs not know of their existence, or their poui- 
bility, until exfx'iitnentatioii calls attention to it. 

Just what these eidetic imagery contribute to the growth 
of the individual or to the expansion of knowledge, if any. 
is not yet ccruin. 'Tliey may be highly ngnificint and they 
may not. Much exftertiiienution wtUt them is in progress 
and so tlte reader sliouid be aware of titc possibtiuy of their 
becoming of ctHtsulerable imporunce to the undmundti^ 
of presenutions of growth dtanges.** 

•• Jscnwti. E. IL. tjdftk Sttm Vwrk, Hamnm. ftrsev. 



THiNKlNG 


HZ 

Productive Inunginetion. What has been termed ftroduc- 
tive imagination obviously functions in reasoning as one 
seeks to conceive possible solutions and how they may work 
out. It is also to l>e observed tliat such imagination functions 
largely in the play life of both children and adults. In the 
play of children one may often hear a child say. "Now yon 
be the papa and I'll Ixr the mamma." Then ihev proccetl to 
carry on in these |Mris living for the time liciiig in a rvorld 
of their own iinaginaiivc romfrticiion. Adults frequenily 
aid in this imaginative life of children by telling them stit- 
ries of gtanis and fairies .ind talking animals and so on, all 
of whtcii defiend u{>on the ability of the child to inugtne 
things and actions which do mu exist in their world of {x*r- 
ception. Tlte games of adults leave somewhat less perhaps 
to prodtKtive imagination, nevertheless one may see it in 
card gaim*s. chess, and checkers. In iiu‘se games it is neces- 
sary to imagine the possible outcome of one ptav or ancHhrr. 

In the more serious business of childhtMid and adult life 
the productive or creatisr fiimtion of imaginaiioii can be 
frequently olwcrvcd. I'hc thtUI may lie planning a spet tal 
kind of costunre for some special cM t asion. I hen one will 
hear proposals of using this and that article in some unusual 
way in order to bring aliout the effect of afiftearing as a gypsy 
or cowboy or something quite other than tlte usual. The 
designing of clotfting for adults aiui children frequently 
exempliftes this creative use of imagination. The alteration 
of dodring may produce still Iretter examples. Individual 
dsSerences Irere frequently become apparent. One person 
will reveal special facility in thinking of ways to alter a hat 
or make over a dress. Some individuals ljec<*me especially 
dittinguished for their skill in dress design wlikh must hi' 
votve such creative futKtioniiig of imagination. They are 
thus enabled to tee combinations in new patterns ol tine and 
cedor. Mechanics and engineers in planning machinery and 
great smiaures of many kinds must be able to think of ttiem 
in their imagination print to even the drawing of them. 
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Arttsu plan sutues and paintings prior to their aaual 
IKaductton. 

In that f^sc of reasoning dest rihed alK>vr as the testing 
of a possible solution of a prubletn this constructive phase 
or function of imagination atsf) appeared. In the solution 
of some simple problem arising in the care of a house, one 
may often think of a possible solution. TIren it is necessary 
to think the problem through imaginatively to discover if 
|K’iha}M the scheme for solution will work. Mere again in* 
ilivuiual differeiues u'ilt appear. Some {ktsous will manifest 
notable abilit> to ihitik througli in advance of an actual test 
«i discover the p<»Mihle effectiveness of the proposed solu- 
tion. Others may l»e facile in the development of possible 
solutions but not Ik* V) sktiiful in the imaginatkrn of how* 
they wtll work out. Perhaps this tv a difference which char- 
.uterixes tlie siKcessful business man from the urtsucce»(ul. 
1 he one is aide to think through in advance to the probable 
(itttcome cif bis plans; the other may not Itc able to do so, at 
h-avi not with the full consideration of all (Msssibilities. 

The vcMattotial ambitions of rhildhiKKt and youth also 
rxcinplify this prcKliictivc intagination. C'Jtildren imagine 
theinwives as doittg and Ixring that which none of their (am- 
ilv c*vrt were or did. The child of a New England home 
iiiav iinagine himself a cowboy on a Texas range and believe 
that this is his ambition in life. The little girl in the slums 
of a tuy may imagine herself as a great hidy wearing beautt- 
ftil costumes. In youth, the young man nmre seriously 
thinks <»f himself in now this and now that vexation. He 
ntugines himself by spells as a successful actor, as a physi- 
cian, as a lawyer, as a bond salesman, and so on. In this 
thcie is no dotibt much that is definitely reproductive, Ixued 
on ilic life of someone w'hom he knows or about whom he 
lias read; fmt there is usually much that is construaive, be- 
cause be is prone to think of how be would be different, 
tx‘rbaps better than those witli wiioni lie has been ac- 
«)iuiinted. 
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Meditation. As a fonn of thinking this has received com- 
paratively little psychological consideration. And yet it 
must be obvioits that it is imaginative and that it is also a 
very common form of thinking. It is more concerned with 
some particular to|>ic than is day-dreaming, ami it is much 
less charactert/ed by a definite effort at problem solution. 
In meditation oite just coniinties to contemplate some idea 
or plan or problem; one turns it over and over observing in 
a rather impersonal fashion the various asf)«i.s of it. .No 
special possibility of stilution may be reacheti. Petliafis the 
topic of metlitation is not one which calls for a solution. 
.And yet this mediutivc consideration is often 3 state of 
mind out of which come verv useful ideas. S«»inc vears ago 
an inquiry among scientists rcvcalctl that mans fotiml their 
best ideas coining to them in such a meditatise state. 

Some religious folk have made much of meditation upon 
religious topics. In some rcitgitnis exercises the essential 
feature is the contemplation of itrim in the life of CJirist. 
That much pracucc is ncccssarv in order ic» athtese such 
habits of meditation as these is niH surprising. Ptoliably 
few people, unless ihev are brought up where such practices 
are common, lould sit down .and sohintarilv inetiiuic upon 
these religioiu lopits. 

Dajf-dreaming. As cvervone who has ever dav-dreamed 
knows very well, this is clearly a form of imagination. It is 
Ofdinsirily pleasant, often txrcause there is in it escape or 
relief from some trying or uninteresting situation, 'lire boy 
in school who is liored bv the. to him. weary humdrum of 
the classroom, fintis escape and relief in day-dreaming of 
hunting through tlie woods and hshing in the stieants that 
iSow tltrough the hills. The teacher may Ire annoyetl. and 
in turn she may annoy the day-dreaming Iroy Isack into ac- 
tention to the present situation, but for a time at least he 
had found relief and a form of escape from the school room 
whicii he found so dreary. At other times the teacher her* 
self may hnd her thoughts wandering from tlie dreary task 
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of reading the children's papers to the far more dcligfitful 
prospect of the experiences and happy associations of her 
recent vacation in far places. SIic, too, finds relief and 
esca|X’ from an uninteresting prcsetti. 

Such examples as these, and every reader must surely be 
able to think of many more, reveal the csseinialfy imagina- 
tivc nature <»f tlayHireaming. But at the same tinte these 
examples reveal MMtiething of tire motivation, as well as 
the differences Itetweert day-dreaming as a form of thinking 
and reasoning, also a form of thinking. In day-dreaming 
tiicre is mudi less comiol of the course of thought by the 
features of the present situation. Fhe boy is no longer 
governed hv the deinatifis of the classroom, and the teacher 
whose mind waiiders is tcmporarilv uncutnrollerl by the 
nacssiucs ot jvapt-i reading. It is an imagination almost, if 
nut quite, it iilunit (oiitrol by the present situation. And yet 
It cannot lx* safelv Mid that tbv-dreaming is completely free 
in the course of ics assot iativc flow. I’herc is motivation, 
ahhougli not from the present situatiem. I'hc motivation is 
found in the desire to esc.i()e and in longings, urges or drives 
not satishcd by the present situation, ‘f he youth who longs 
to t>c a great surgeon is prevented from Ixxoming such at 
once by his ignorance of the facts and the skills necessary 
to that type of work. Years must l>e devoted to his studies 
licfore fie can realire in actuaiiiv the success he longs for. 
Kcaiizaiion is thus bhxked. But. although blocked in the 
world of reality, there is nothing to prevent adiievcment of 
the desired in the world of imagtitauon (of fantasy). 

So it has Ix'en determined that the motivation of tJimkiiig 
in the foim kiuiwn as day-dreaming is to be found not only 
in a desire to escape but also in the Icmgings and hopes and 
desires whkfi caiinoi be realised in the present actualities of 
life. It is (xwnmonly asserted that young people are espe- 
cially given to day-dreaming. This is doubtless lo because 
they have reached an age in which die requiremenu of the 
future, of becoming adult, are matt clearly {lerceived: uid. at 
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the same time, immediate achievement is Mocked by a ssorld 
M demands and requirements which cannot yet be fulfilled. 

What people day-dream about seems definitely to vary 
with age and social sutus. Children are known to day* 
dream mostly about plays, (ptmes, things to eat, wealth and 
the Mnivities of outdoor life. Adolescents present a much 
greater variety of topics in their daydreams. They dream 
of achievement in a vzst number of forms, of adventure and 
of romance. Adults probably daydreant much less. (>crhaps 
because of Uieir greater preoccupation with the affairs of the 
immediate present. Elderly people doubtless also daydream 
and probably much more afiout the days of their vouth and 
early roaiuiity. when they were not so hampered by the in- 
firaiities tluit block their present desires for activity. 

Tlie tvidespread belief that daydreaming is always bad 
(or the person who daydreams is not supported by thouglit- 
ful consideration. If a person should be content with day* 
dreams to the point that he would mt temgrr try any other 
mode of achievement, then for that ficfMHi it would cer- 
tainly be had. Rut such persons are of quite rare occur* 
reiKe. For the purposes of the school rrMim and sc)km>1 
achievement daydrramii^ is obviously bad; but in die long 
run daydreaming may prow to l*e a worth-while release and 
may even contribute to the development of the personality.” 
By day-dreaming one may escape the tensions of the i>rescni 
and relax into simple rffontess realms of thought. By day- 
dreaming one may imagine himself in a vast number of dif- 
ferent occupaticHU and positions and relationships in life to 
the and that tme's idea of himself may be changed or even 
expmnled. Vocations may lie tried out in this manner. The 
sdio i e world of human activity may be made more real by 
trying it all out in the relatively harmless form of the day 
dwjgn. 

Snanm iin steep). This last form of imaginaiton has cer* 
inmelunKteriMka which quite defmitely diainguidi it fyaai 

«s | lpii fcHa . Ilihiwtad S.. ot AMettrua f» j r c S»lr t y* l*P- 
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the ether forms of thinking. There is for eiuiin(!te in the 
noctunial dream experience no evidence of problem solving, 
and there is no awanrne« of its being nriated to the actual 
physical and social situation of the dreamer. It is thus at 
the (^^posite exureme from the experience of reasmiing 
whme die whole coune is dominated by a present problem. 
Dreams when recalled in the light of waking knowledge ap- 
pear to us as being amazingly absurd: but it riiould also be 
observed that at the time of the experience of the dream its 
content is not experienced au absurd. This absurdity often 
leads to miK'h auliscquent comment and perhaps the fre- 
quent telling of the dream experience. More thoughtful 
observation of ones dreams will reveal also die dreamer as 
seldom an aaive participant in the affairs of the dream. He 
is far more often a passive observer. This is well exempli- 
fied in die ancient plirase, "a dream appeared to mc.“ The 
content is also largely visual and auditory, usually far more 
visual than auditory. Other forms of imagery play a much 
less significant part as dreams are commonly reported. 

The relation^ip of dreaming to the age of the individual 
is prolmbly of considerable significance. Wlien children 
first begin to dream, no one knows for sure; but there are 
often in fairly early years diaturbaiKes of sleep which make 
the observer think that the child has been disturbed by a 
dream. Dogs and cao also manifest activity in sleep which 
makes their human associates say that they are dreaming. 
But. unless we are toully mtsiaken in our belief that dream- 
ing if a form of imagination, it must be true that dreanuuK 
is impossible until after a cmrnderable esublishment hrom 
perceptual and sensory experience has taken place. Of 
dreaming in diildbood there b no question of fact. altho«|^ 
there are questions about the content of dfiildreh's dreams 
and of thetr motivation. So far as we know chi]di«n*s 
dreams are far more about things they would Uke to haver 
to do and to be. Alcwqt with these, fear dnmtm come Iftio 
prominence in later childhood. Adolescence wt^ lit mp 



m Tffmxtm 

lMt3NMienif)|; range of waking experience mamfestt a oam- 
p«wab]e broadening of the range of drenm concent. 

That dreams manifest a fbnn of imagination only 
motely related to the affairs of the present is easy- to under- 
atand. 'niere remainsi however^ the question of the actual 
motivation of dreaming while the individual dreamer is 
asleep. The trend of conclusions from studies of the subject 
in recent years points to the prcdsabiitty of there being many 
dnfereiit possible motivations of dreaming. Sc»tnetitnes 
dreams are aroused by an intruding stimulus from wiUiout 
or within the organism. A noise, a flash of light, some pe- 
culiar fold in the bedclochiitg, a little smoke blowing 
through the room, a touch of indigestion, pain of some sort, 
may all be siimiilating faaors in setting up dream activity. 
The dream is thus a course of activity aroused l?y one or more 
of these stimuli and is to Utat extent related to the outside 
world; but that does not mean that the dream is a form of 
unaginarion governed by the realities of the present siiua- 
ticHi. Tlie stimuli mentioned appear as intruskms upon the 
sleepiav state of the brain and die dream activity is a rela- 
tivety nolatcd course of response to these intruders. The 
oMuie of the dream is thus governed only by the nature of 
the bisun patterns stimulated. This is often termed a course 

fret association. But they cantuu be compteieK free be- 
cause they are in a brain in which arc the impressions and 
pMtteum established by years of experience. Smoke may thus 
sdr a dream of hre and drops of water <m the forehead may 
arouse dreams of perspiration-producing activity. 

It teems also wet I •demonstrated that there are other and 
more internal stimuli fur dreaming. Sometimes the activi- 
ties of the day or the evening before carry over and cause 
dreggigtig. The person who has studied liard during the 
cveoiim in preparation for an cxaminaiicm and retires late, 
pcflu^ considerably worried over hts aaual or ttippoied 
htdi M teadi nm lor the test, will <»ften dream faxnttble 
itiilgpi atx^ fiests and exanilnations. Such a aurry-over intp 
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•letp b teniMNi pmeveratton. But there t« ample rea«m hr 
believing chat many dreaim are aroused and motivated by 
widtes or desires. Poor children and orphans dream much 
about beautiful homes and toys and so on. These appear to 
be wish-fulfiUment dreams. l>eiinquem children confined 
in reformatory institutions dream much of home and of life 
fuitside. Protuibly such dreams of a direct wtsh^fulfillment 
nature appear also in mature years, although they seem to be 
far less frequent Uicn tlian in childhocxi. 

There is a widespread belief tliat many dreams, especially 
in adults, arc nKMtvatcd by a wish which is not directly ex- 
pressed in the dream. Tlte nature of the wish is supposed 
to Ije concealed by influences within the |)erson which pre- 
vent a direct expression. In such cates something makes the 
content of the dream a< ttialty misleading. The true inotiva* 
lion is said to l>e vastly different from what one w’ould as* 
sutne freun a knowledge of die dream as the dreamer recalls 
it iiptm waking.’^ 

Review. Thinking, it will l>e recalled, has been presented 
as inciudtng a vast range of human activities frtmr the devel- 
tjpmeni of concepts and the solution of ptoblcms by reason- 
ing to the relatively unproductive activities of dreaming. 
All this has been scar to l>e an outgrowth of sensory- percep- 
tual experience and like it to be at its best a means of 
ex|iamling the knowledge of the growing individual. As a 
consecjuence of thinking, in all its forms, one is better able 
to meet the situattoru of life effectively. One lias as a ctm- 
se(]ueiKe more ways of responding. If Uie situations calls 
for ptuldem wdving, one has the necessary resources for 
reasoning; if the siiuatiiHi does ncH call for problem solving 
but for inner activity to prevent iKiredom, one is able to 

fm matt dtiutih ahotu drcsrim and dttatn tlKOiirv «ee the foQoniiig: 

lUanctuurd. P., **A Srudy nl Subfcct Matter and Motivation of Ctdldreft'l 
Drtjiim." JmfHtd of Abtuutmal and Siinal Fnyeiiwtegj', I 9 |s. tj, 17*- 
17S. 

Omktin, Mnuttui ttmeipU» of 4*iwrtiMif (ll*v. Ed.). Near 

Vi^. Mott, ififg;. ctuifi. XVlt. 

Himmim, C W.. CMdwtt Ormm, laiadoic I jo n a w a o *. 



350 THmKmC 

play with ideas, to meditate, to day<lreajii. Ordinarily little 
effcHTt is necessary to provoke these different forms of think' 
tng in the developing child; Init tf they do not appear 
readOy then it should be obvious tliat every possible cffcnt 
to stimulate them would be amply iusdhcd. 
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Chapter XU 

ATTRIBUTES Of BEHAVIOR 

An individual* Ixrhavior at any moment or in any litua* 
tion is not the result of merely one psychological aspect or 
fiiiution ofierating to the exclusion of all others at that 
moment or in that situatimi. A given bcltavior may involve 
basic motives, feelings. percefAions, thought, memory, atten* 
tion, interest, attitudes, or any combination of these and 
(ithrr asjiecti. In liehavtor. alt relevant aspects interpene* 
irate aiul are intimaicll involved. Our topical discussion of 
(*\|icricncc and bcliavior. therefore, is not to be taken as 
meaning that psychoto^cat aspeas and functions can oper* 
uu' individually or lie neatly and independently arrayed for 
ins{)ection. Divuion and separate treatment of these aspects 
simply enable us to deal more adequately with the various 
fac tors as components of a situation and behavior. 

The Nature of Attention. A person's mental growdi 
proceeds througfi cx|)eriences atul behavior in situations in 
Hhich he responds. 'Fheie ex{jeriences must Ire clear and 
vivid; that i*. attended to; fcH'. obviously, attenti on is neces- 
urv beUnt a reipoiwe can be made, \ pci^ does not 
jpond or behave to everything in his environment; his 
Irehavior is. rather, selective. Even the infant s behavicMr U 
a*l«;iivr. though there are relatively few objects in its en- 
vironment to which it attends, and though these are not dis- 
cerned in detail new with the precision that will tharacteriie 
Uier behavior. However, in iu rebtively gross way, the 
infant reifKinds to certtin sounds the mother's voice), 
to certain visual ftiinuH (c<g>* the mother’s face), to certaiit 
tactual and idGulory stimtili (e.g,. the nipple and the mitk 

m 
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of die {MTOper quality). For acme peraona, an environment 
ta richer md fuller Ctuin fen* othera: and for the former, 
therefore, there are in the environment more hems to attend 
to. When conditions the environment and the individual 
are such that ob)ects and their atructures and organizations 
are observed, in whole or in part, we have a nate of atten- 
tion. Thus attention is not a mysterious faculty which 
clarifies an experience for us; imtead. attention tneans that 
the indiridual is perceiving in his cnrironmmt something 
that for him is relatively weil-defined (called the figure) 
against the reM of the situacim (called the ground). The 
figure is the relatively distinct particular item, thing, con- 
cept. sensation, or what-not that is perceived at the moment; 
and the ground is the rest of the situation, relatively vague 
and undiscemed. in whidi the figure occurs. The figure is 
not perceived independently of the ground; for the two 
constitute the entire cx|xfrietice. For example, one may be 
alert to and perceive certain sounds, colors, fonm. etc.; but 
these do nca exxur in isolation. The particular items are 
the figures which exist in a context; the context is the 
ground, or background. From this it follows that attention 
is characteristic of all experiences, for they coruist of a 
cleaner unit, tlie figure, against a background which is less 
ckar and less differentiated. 

Attention and Education. Tlic process of education, 
fostering mental develofunent. cotuists in large pan in pro- 
moting cofsdiiioiu favorable to the experiencing of gtmd, 
deaivcm figures, so that ones world becomes more clearly 
and ptectsrly defined (tw him. That is. what was to Iwgin 
with a relatively homogeneous and undifferentiated environ- 
ment. becomes ridher in details, relationsbips, and mcanung. 
To the untrained or immature eye most trees lotA alike; all 
gram » just gnus; different types of inwets, dogs, honan, eic., 
are hoc dtsttnguidied; less obvious ardhiiecuiral ditteraxet 
go unheeded; all modem music is ‘‘modemisik." ie«rtii»g 
aaad imnotal grofrth require that sometlitiig whidi bd oi y ws i !S 
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Indifferent (part oE the ground) diall now tiecome a cUanr, 
detailed figure, raised from relative obscurity of the bae%'' 
ground. Sometimes this occurs sponaneously thitMigh 
maturation and experience. But the experience and train* 
ing of the teacher help the desired items to define them* 
selves for the learner. It is one ta.sk of the teacher so to 
regulate the situation that it suits the intelligence, tnteresu. 
and motis'es of the learner. Tlic pupil then actually helps 
to teach himself. 

Evcti relatively simple situations cannot be expected to 
hold young children tor long, due to their immaturity and 
limited range of intrresu. For older pupils, attention is 
longer, since there are for Uiem more numerous significant 
detaili with which to deal. For example, a ctmstruction set 
(or a young child is only something to pile up or to bang 
with; whereas for an older child there arc ntunerous patterns 
to Ixr made, and the construction units themselves are ina> 
tcnals to be investigated. Again, the trained statistician can 
coficenirate upon a page of data because for him there are 
suflicietitJy numerous fjatterns and meanings to allow rumi* 
nation and still not stray from the subject. The non* 
suiisiirian finds little to hold his attentiem: for him the page 
of data is an undifferentiated mass. 

I'hrough mental growUt. then, Irroad, relatively crude 
{xmepuom arc aiiaivrcd into Uteii more detailed and varied 
(eauires. The education ot attcniion is concenwd with two 
Uhngs: (i) the di»|WMiiion or readiness of the observer who 
must hold himself to the task; he must have a "set"; and («) 
the structure or organuaticn of the object <d>served, which 
tan lie so ctmstitutcd Utat relevant dau. ideas, items, ami so 
on, readily stand out; otherwise cmly the most favorable 
conditicHis or a fortunate chance will bring out the thingi 
needing aftendmi. 

Pcdagqgicatly. this means, first, buikiiiig up dispoittaoiud 
readiness foMr ceruitt perceptitms and forms of behavior; 
seamd. fitting objects, expenences. and behaviors to the 
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kvel of Ukc learner pcychological de'relopaient. A gradml 
refinement and expansion of the learner's readiness go hand 
in hand with the refinement and increased range of the ob> 
jectt discerned and clarified. In the taroadest sense this 
means that it is the task of education, by appropriate means, 
to make the selected objects and situations more meaningful 
and significant than they would be sponutieously. 

**Sp4Mitaneous'* and **VoIontaiy** Attentitns. Psycholo- 
gists ordinarily speak of two kinds of attention: spmtuineous 
(primary) and voluntary (secnntlary). But the distiiKtion 
sbotiid nut be taken too literally; fur it is difiicult or imposr 
sible to know w'here one ends and the other tiegins. And. 
funher, the voluntary mav evolve from the spuitaneous. 
and itself become iponuneous. Sponunrous attention is 
said to be involuntary' and aufomattc. whereas voluntary is 
active and must be willfully and ptirposeiullv applied. The 
distinction. iKmever, is just as artificial a ewte ai that lie* 
tween nature and nurture, because it assumes tlut there arc 
certain aspects of one's environment to which one ‘natu- 
rally'’ attends, and otiters to which one is educrated to attend. 
Such a viewpoint igttores the true character of growth. 
Coniider the following tllustration suggested by Rtbot.' A 
child rcsisu learning how to read; he will not or cannot 
attend to or concentrate upon the fwiiited symlxds which 
have no interest for him. VVe say. then, that the child U not 
motivated to learn because in these printed symbols there is 
nothing inherently significant for him. Yei he will examine 
a ptaure book eagerly and long. He asks what the picture* 
mean, what the objects are. what the animals are tkntig. etc. 
Bui the parent or teacher, instead of reading tire descrtptkms 
and thus saihdying die clutd s curiosity, replies sttaadily that 
the ivay to find out is to learn to read. The child slowly, 
and nt fim reloamtly, begins the task. As time pasKS and 
as hf apprehend* the value of reading in opening new vista*. 

S ttBiW. T. A., thf of Auwmkrn^ Chkaao. Cfepm Coiift. tfit. 
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the child M eager to read. Reading ha« not been eufMsr- 
imposed arbttrartly. btit has been made functionally tignifir 
eani to him by an appeal to his intetests. 

Tliw newly a<Y{uir(^ interest in and attention to reading 
Ims bc«i called voluntary attention by some. But it must 
be mned that after reading has l>ecomc a customary be* 
liavior, when we spontaneously iun> to verbal descriptions 
and CKpusitions, oui attention is just as spontaneous as it 
was at an earlier age when pictures rather than printed 
words were significant for us. 'Hw? arnfu iaiity of dcsignat* 
iug two kinds of attention is further revealed when we recall 
that an infant of siv niuiuhs or more is not spontaneously 
aiiratietl by pictures: and that a prertKious child wants to 
team to read ai an age svhen average and duller children are 
H]xMitancuuslv attentive only to pictures. The artifuial divi- 
'»ion of attention into s^M^ntaneous and voluntary and its 
aucndant <lifft< uitirs disapfiear svhen we regard attention 
n<u as an entity <u a fort e but only as a charactefisttc of be* 
havior. signitying that for the individual certain aspeas cd 
I he efivitvmmcnt stand out and are fw the moment the focus 
<t( his jierception and trehavior. 

In the same situation, different aspects will be attended to 
i>v different persum. .A physician wim is a skin specialist is 
pmlisposicd to observe (pay attention to) and interpret 
cvt-iy skin blcniisli which goes unolnervcd by a layman uiv 
lets it is extreme. A |»ychtatrtst is alert to idiosyncrasies ol 
Whavior seemingly unimpottant to other persons unless the 
xliosymraMC* obtrude themselves. A bridge engineer b 
attentive to forms of ccjiistruction. the existence of which b 
even unknown to tiie untutored. Naturally, then, a child 
cannot be expeaed u> be alert to the same aspecu in hb 
environment as hb pareiiu and teachers; nor to show endiu* 
siasm over cite same leamttm; problems. These dUforences 
arc the result of diffferrnces in maturation, cducatitia. and 
«‘vprrtefsce. and contequent difftrences of interest and fnnC'* 
*ionai itfntbcaiice in one’s enviroment. 
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A Negative AqMSct of Attention. Attention has iu nega- 
tive aspect as well. The illustrations in the preceding para- 
graph indicate that certain aspects of a situation are heeded 
because they have functional value for the individual. That 
is, Urey are meaningful and signilicant for him. On the 
other hand, objects or aspects of a situation will go un- 
heeded if tliey have no functional significance for the ob- 
server, even though tliey might have been often repeated 
and experienced. For example, it one lives on a noisy street, 
he will at first give attention to the streetors or automobiles 
as they rush past; but after a fairly short period, for most 
persons, tlie vehicles go unheeded. They were at first 
“figures’' on the “ground”; but later they became part of 
the ground. This is an instance of attention shift, first, 
when one has to make an effort to keep the noise “out of 
mind,” and, then, of adaptation when one no longer heeds 
the noise. Should this same person return to live in quiet 
surroundings, he would at first heed the absence of noise. 

Learning to WTite (or. in fact, any motor skill) is another 
case in point. At the beginning of the process, the focus of 
behavior is the act of writing itself. The position of the 
body, arm, hand, pencil, etc., and the writing movements 
occupy the learner’s attention. But after the act of writing 
has been mastered— that is, when it has become established 
as a habit— it is no longer in the locus of behavior. Instead, 
the act of writing becomes merely part of the background 
of a total behavior in which the wor^ or ideas to be written 
are attended to. Similar conditions will be found in the 
mechanics of learning to play tennis, golf, the violin, the 
piano, and so on. 

Conditions and Determinants of Attention. Having 
prasented the more important general characteristics of at- 
tention. VIC may now turn to a consideration of specific 
conditions and determinants which have been subjected to 
laboratory experiment. 

In a sute'of attention there are characteristic bodily signs 
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which indicate that a person is attending. The brow may 
foe wrinkled; the muscles of the jaw may be set; and the fists 
may foe clenched. All muscles are slightly tensed; whereas 
in non-attention they are relaxed. The person who is at-^ 
tending may hold his breath and inhibit superfluous body 
movements in order to avoid distractions. Where vision is 
involved, the eyes are fixated. Where audition is involved* 
the head may be turned and held in a fixed position. These 
patterns, or sets, not only indicate that a person is attending; 
but they are the cause of the sensations of effort and strain 
experienced by the individual himself in the situation. The 
individual not only tries to apprehend what is relevant in 
the situation, but he tries also to exclude the irrelevant and 
distracting; for he may shut his eyes, or cover his ears, or 
turn away his head. Furthermore, the organism undergoes 
certain internal changes when in a state of attention; such as 
changes in depth of breathing, blood pressure and circula- 
tion, and glandular activity.* These internal and external 
bodily conditions signify that a state of attention is an active 
form of behavior, that attention means doing something, 
and that attention involves sensory-motor behavior. 

The conditions of a situation arousing or favoring atten- 
tion may be divided, for convenience, into the objeaive and 
the subjective. Objective conditions are the characteristics 
of the stimulus, while the subjective are those of the experi- 
encing and behaving individual. 

Included in the objective are: (i) strength of the stimulus, 
such as intense sounds, bright lights, and strong odors which 
force tliemselves upon the experiencer’s attention; (s) large 
objects, which ordinarily are more attention<ompelling 
than small; (3) increased duration of stimulus, for whereas a 
faint stimulus will not be noted if it is of short duration, 
prolonged duration will bring it into awareness; (4) repeti- 
tion of stimulus, for whereas a faint stimulus may be ignored 

alt it probable that thero internal change* are evidences .of the pmeiMe 
of foelingi or emotions in a state of attention. 
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if it repeated cmiy a few times, it will be noted if applied 
time and again (this is, of course, related to duration); (5) 
change, as in change of pitch or intensity of sound, change 
of motion, temperature, pressure, light intensity; (6) unusual 
qualities, as in shape, color, design, manners and customs (of 
people); (7) dehniteness of form and organization, as con- 
trasted with the vague. 

In conneaion with the fourth of these conditions— repeti- 
tion— it should be noted that in some situations frequency of 
experience results in monotony and adaptation, whereupon 
attention ceases. The faint ticking of a clock after a time 
intrudes itself; but after another period one becomes 
adapted to it, and the ticking is no longer heard. This is 
the negative aspect of attention discussed above. It should 
be observed, also, that frequency of experience with some- 
thing that was unusual to begin with will make that thing 
ttsual, and will thus deprive it of its earlier attention-com- 
pelling qualities. For instance, on arriving in a strange or 
foreign community, we are impressed by (attend to) the 
newness of the people's traits and of the architecture, let us 
say. But frequent and intimate association with the strange 
or unusual makes the formerly novel conditions common- 
place; they are no longer the focus of attention. 

Under subjective conditions of attention we may follow 
the general classification set down by W. B. PilUbury: • 

1. The ideas or impiessions in the mind at a given time. 
For example, if one is thinking of colors and o>lor combina- 
tions w’hile w'alking in the country in the autumn, he will 
observe the richness and variety of color in the foliage which 
otherwise would escape him. There is thus a tendency to 
observe such matters and things as are consistent with a gen- 
eral mood or direction of thought. 

2. The purposes or attitudes of the moment. This, a pur- 
poseful or predetermined set, is different in degree from the 
preceding condition which is a somewhat accidental deter- 

* The Baevtiah nf Pryehnlogy, Nfiw York, Macmillan, 1930. 
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minant of attention. As an illustration, consider a proof- 
reader who is intent on detecting errors of spelling, punctu- 
ation, grammar, etc., but who excludes from his obsi^ation 
many or most of the ideas in the materials he reads. This 
<undition signiHes that what one attends to in a given situa- 
tion is conditioned in part by a prepared set or attitude. 

;j. Previous educafion. This simply signifies that a per- 
son's attitudes, interests, and purposes— as manifested in 
\ocational, social, and avtxatiotial matters— help direct his 
attention into certain activities rather than into others. ,'\nd 
!)incc attitudes, interests, and purposes are to an important 
tiegree products of education, the rdle of education in atten- 
tion is apparent. It is scarcely necessary to indicate, for 
example, the different impressions and recollections tlrat will 
be brought back from, say, a \isit to Paris by a fashion ex- 
|)eit. a student of art or architecture, a gourmet, or a student 
of ethnology. 

■j. Duty, or social pressure and influences. This condition 
is not altogether unlike the preceding one; for social pressure 
and influences are educative fuices in matters of attitudes 
and interests. But the justification ot setting this up as a 
separate condition is found in the fact that {people arc so- 
tially induced, or coerced, to attend to a variety of objects 
or events which they might readily ignore if their own in- 
dividual preferences W'ere the determinants. The home, 
(hiirch, club, |x>litic.al party, business groupis, etc., all play 
their parts. 

5 . Sensory and physical capacities. The rdles of these con- 
ditions in attention are exemplified in the following in- 
stances. A child or an adult tvho has unusually good audi- 
tory discrimination is more prone to attend to music and its 
liner nuances than is a person with poor auditory discrimina- 
tion. Color-blind persons or those with seriously defective 
vision will very probably not attend to paintings, nor to fine 
fabrics and their patterns. There is a greater probability 
that a boy with a strong physique will be attract^ to sports 
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than will a frail boy. Though sensory and bodily capacities 
are not the sole determinants of interests and consequent 
attentimi, they do play tlieir rdle. 

Dimensions of Attenti<m. The three dimensions of at- 
tention to which a great amount of consideration and experi- 
ment have been devoted are range, span, and duration.* 

In connection with range, the question is tltis: Can a per- 
scm attend to and do more than one thing at a time? We all 
know that we can talk or even read while walking. We can 
think over some problems while driving an automobile. 
But these situations, and others like them, are not valid illus- 
trations: because walking is not being attended to in the 
first instance, nor is driving in the second. Both are auto- 
matic forms of behavior. Laboratory experiments have an- 
swered the foregoing question in the negative; for, in wliat 
appears to be an instance of attending to two things at the 
same time, the pterson actually is sliifting back and forth 
rapidly from one to the other. It has been shown, further- 
more, tltat often both performances arc disturbed and less 
effectively done. 

Span of attention raises this problem: How many objects 
can an observer apprehend in a single momentary exposure? 
The answer to this question is that normally attention is 
unitary; there is no attention to two distinct things at the 
same time. This does not mean that two or more objects 
cannot be apprehended at one time; but it does mean that 
if they are to be apprehended, they must enter into some 
kind of unified pattern or organization. Otherwise, there 
will be rapid shifts of attention from one to another in an 
effort to encompass them all. Experiments with black dots 
on a white background, for example, have shown that span 
depends upon the extent to which the dots can be grouped 
into patterns. Also, in reading we do not note every letter 
in a word; we note, rather, its general form, often overlook- 

• For a rommary ot experitnenu on tbc«e problem*, we Woodworth, R. S, 
Experimental Ptychology, New Yorit, Holt, 1958. chap. 17, 
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ing a ntUspdiling, or even misreading the word. If a number 
of dissociated objects were spread out on a table and observed 
for a few seconds, it would be very difficult later to specify 
these items. Yet, if the same number of items made up a 
pattern or if they possessed some kind of inherent relation- 
ship— say, the parts of a carburetor, or the pieces of attire in 
some sort of "outfit"— they could be apprehended in a single 
momentary exposure by a person who perceived the pattern 
or relationship. 

Regarding the problem of duration, the question is this; 
For how long a period does a person attend to a stimulus? 
The answer is that duration depends upon the nature of 
the situation and of the person attending. It is known, for 
instance, that in the case of faint stimuli, such as the ticking 
of a watch or a faint gray ring on a revolving disk, a person 
does not attend steadily. The gray ring will be seen for one 
or tw'o seconds; then it will vanish for four or five; then it 
will return. The ticking of the watch behaves in a similar 
fashion. These changes are known as "waves” of attention. 
These very brief waves, however, are not characteristic of all 
l)eliavior. A good book or a good lecture will hold our at- 
tention for long stretches of time. But in these instances, 
tile material is constantly changing and developing; we are 
not attending to one and the same stimulus throughout. 
Furthermore, we should note that a good speaker introduces 
periodic paiises when attention might lapse; and he uses 
various devices to jerk auditors back into an attentive state. 
That duration is in part dependent upon tire nature of the 
situation is further shown by reports that in reading difficult 
materials, students are able to attend continuously from fif- 
teen to thirty minutes, after which distractions begin to 
make themselves felt. Duration of attention, then, depends 
upon the nature of the objeaive situation and upon tire indi- 
vidual's interests and purpt^. Duration b prolonged if tire 
situation is dynamic rather than static; it is prolonged if we 
can attend continuously to a developing situation. 
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Educationally, the most important fact of attention is this: 
a situation or aspects thereof which are functionally valuable 
—that is. significant and meaningful to the individual con- 
cerned— fm- whatever reason, will be attended to. Those not 
functionally valuable either will not be heeded at all or will 
go unheeded after their initial attraction resulting from the 
factors discussed above.* 

The Nature of Interest. Interest and attention are really 
imeparable; they are just two aspects of a process of behavior, 
and they develop simultaneously. In fact, at times one is 
-defined in terms of the other; as, for example, when interest 
is defined as “a feeling which accompanies special attention 
to some content”; or as “a term for certain complex condi- 
tions of attention"; or as "an attitude characterized by focus- 
ing attention upon certain cognitive data.” 

The term interest has been defined in other ways as well. 
Dewey states it is identifying one’s self with the activity; a 
firm, growing attribute of the individual and his purposeful 
activity. William James held that interest is a liking for and 
an inner urge toward some worthy end in the eyes of the 
individual. Other writers have identified interest with feel- 
ings of pleasantness and unpleasantness; whereas still others 
have made interest synonymous with motives. Finally, in- 
terest has been regarded as correlated with ability; that is, 
we like to do (are interested in doing) those things we are 
able to do; learning is facilitated in things we like to do; 
tkill, information, and appreciations are in part the product 
and in part the cause of interests, the relationship being re- 
dlprocal. 

The foregoing definitions are not mutually exclusive. Ex- 
amination will dhow that they differ in pioint of emphasis, or 
they use different terms to express fundamentally similar 
concepts. These variations in definition also illustrate the 
impossibility of singling out any one a>ncept, like interest 

* In emfwaion with attention, the uudent ihould refer again to the chap- 
ter on Perceptkm. eapedally the ditcuition of viaual perception of apace. 
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or attention, and regarding it as an entity having independ* 
cnt existence. For an individual’s interests are the result of 
his developmental history, his capacities and abilities, his pur- 
poses, and. in general, of the cultural pattern influencing and 
directing these. If interests and attention may be contraned, 
the distinction is simply this: interests are relatively lasting; 
they have a relatively enduring quality, whereas attention is 
the directing of one's behavior toward the things and situa- 
tions of intcTcst. The two may also be contrasted in this 
way; specific interests Ijecome characteristics or qualities of‘ 
an individual, whereas attention is a temporary attribute of 

behavior. j 

1 

Interests and Education. Obviously, it is one very ini- 
fxirtant function of the educative process to emphasize the 
permanent values of experience anti t>chavior. That is, abid- 
ing interests will be sougiu rather than the mere formation 
of mechanical habits of behavior or the cultivation of a 
doubtful "discipline of the mind." In our discussion of 
motivation we pointed out that a child is capable of many 
and varied spontaneous activities within its environment, 
and that the basic motives to behavior are the springs of 
aition and learning. Thus educational activities intended 
to contribute to or develop interests must be congruent with 
the learner's stage of maturation and motivation, his past 
experiences and behavior. That is to say, his existing stage 
of development and his level of perception must be such that 
he can truly apprehend Uie ends sought by means of the 
educative processes being employed. 

Interests are developed, first, through concrete sensory ex- 
|>erience; througir direct and vivid situations, rather than 
through the vicarious and the abstract to begin with. It is 
impossible, for instance, for a child to dev'clop an interest in 
meclianical performances if he has not had first-hand experi- 
ences in the manipulation of mechanical materials. Merely 
talking about them will not suffice. 

Interests, however, even in the case of a child, need not 
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be limited to those objects and situations which are immedi- 
ately perceived as interesting; for, as has long been recog- 
nized, objects which are even not interesting in themselves 
may become so through association with other objects and 
activities which are already interesting to the individual. 
For instance, a child at first engaged in playing '‘store" may, 
as a result, find the study of numbers attractive, since num- 
bers have a functional value in the game. A musician, in- 
terested in types of instruments and their tones, may come 
to extend his activity to the historical study of instruments 
and their periods. In this way interests expand and multi- 
ply. This principle of transference and extension is equally 
true of objects, %'alues, and goals of behavior which are not 
interesting in themselves but which are accepted and sought 
because they arc associated tvith or attached to the satisfac- 
tion of basic motives. In such instances it is the satisfaction 
of the allotted motive that stimulates t>ehavior, and not the 
intrinsic quality of the object or situation itself. Consider, 
for example, the insunce when a child learns certain assigned 
lessons in order to get the approval or avoid the disapproval 
of parents or teachers; or when an adult works at dull, rou- 
tine, and tedious tasks to acquire money to satisfy his own 
and his fomily's wants. In these instances intrinsic value and 
spontaneous participation are lacking. 

**Mesuurement*’ of Interests. Within relatively recent 
years attempts have been made to obtain objective measure- 
ments of children’s interests,* since tlie genetic approach is 
most important for educational purposes and indeed for an 
understanding of adult activities. These objective studies 
are really not "measurements" in the ordinary meaning of 
the term, even though numerical scores are obtained. They 
employ the test or questionnaire method to determine chil- 
dren’s interests in intellectual, social, and physical activities; 
interests in types of play and in making collections. The 
justifiable assumption is that actual behavior of a voluntary 

sSee Fryer, D., The Measurement of Interests, New York, Holt, i^i. 
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kind is the best indicator of a child's interests. It was 
found, in general, that these varied with the factors of age, 
$ex, physique, health, temperament, home and community 
environments. This is wliat we should expect, of course; 
for, as we have already pointed out, interests are not inde-> 
pendent entities; they are manifestations of behavior, detor* 
mined by needs and abilities functioning within a given 
cultural setting. 

Development of Interests. As in so many other matters, 
the quesiion of inheritance and environment has been raised 
in regard to interests. The answer must be the same as in 
our discussion of intelligence and individual differences. It 
is not merely a matter of one or the other when a child, suf- 
ficiently maturetl, evinces an interest in crayons, pencils, and 
paint brushes; in music, science, lethal weapons, or poison 
gas masks; in books or animals; in hunting or in an auto- 
mobile or radio set. The same child at the same age, in 
another .society, nation, or even generation, might have 
established interests of an entirely different sort. Certain 
interests and activities would, in fact, have been impossible, 
owing to the absence of the necessary environmental influ- 
ences (as, for example, scientific interests in the seventeenth 
or even eighteenth century). 

It is neither an accident nor a matter of biological dif- 
ferences that we find the interests of boys to be in athletics 
or gadgets in one society or nation, while in another they 
arc in arms, uniforms, and organized festivals. Nor is it 
simply a matter of nature or nurture that within the same 
community interests of children and adults show variations. 
The child's degree and kind of development determine w'hat 
aspects of tlie environment will be significant for him; the 
general pattern and the details of the environment will give 
specific direction to his further development in the acquisi- 
tion of interesu, as in all other learning. 

To an undetermined degree interests undergo change as 
the individual develops from childhood to adulthood, par* 
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ticularly in specialization and detail. It would be surprising 
if this were not so; for during the developmental period the 
individual is having new experiences and insights; his ca- 
pacities and abilities are increasing; the purposes of his be- 
havior are changing; and more remote objectives of behavior 
are operative. \t the same time there is evidence showing 
that to an appreciable degree the foundations of adolescent 
and adult interests are to be found in childhood; as, for ex- 
ample. in matters of vocation, religion, subjects of study, 
recreational and social activities. Development and changes 
of interests, then, are evidences of maturation and environ- 
mental influences operating as a single process of growth. 

Although adult and adol^ent interests often have their 
roots in childhood, it is not to be supposed that these inter- 
ests are not subject to modification; nor is it to be assumed 
that new interests cannot be created in adolescence and adult- 
hood. Provided always that an activity and interest are 
within an individual’s range of abilities, new interests may 
be created under appropriate conditions. And also under 
appropriate conditions, old ones may be modified or elimi- 
nated. E. L. Thorndike in a series of experiments ^ recently 
showed that this is the case. He concludes that interests can 
be cultivated as more or less permanent features of a person’s 
make-up in several ways: either through the intrinsic char- 
acter of the activity itself, or through the stimulation fur- 
nished by external incentives— such as desire for money or 
fame— which will satisfy some motive to behavior. It must 
be noted that these incentives are means of satisfying basic 
motives. These same motives, however, may be satisfied in 
other ways. If, for example, intelligent or rational or scien- 
tific or non-aggressive behavior brought social approbation, 
these behaviors could be substituted for the gathering of 
wealth and for competitive aggressiveness. Thorndike recog- 
nizes this in his conclusions. He emphasizes, in both inte'r- 

1 * The feyehologjt of Wanit. IntereHB, and Altitudes, New Vork, Appleton 
Cwiturjf, 1935, 
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ests and attitudes, the importance of satisfactions to be de- 
rived from doing that which yields pleasantness; and pleas- 
antness is to Ije understood in terms of basic motives. Fixed 
ways of behaving (including interests and attitudes) are sus- 
tained because they habitually give satisfactions. The task 
of education, therefore, is so to develop the individual that 
he u'ill have such interests and attitudes as are valued, 
thereby yielding satisfactions, rather than others. 

Formation of Attitudes. An individual’s behavior at any 
time is the product of a complex organization of functions 
operating at that time. Yet it is found that in certain types 
of situations a person’s behavior has a high degree of con- 
sistency. This consistency, or dis|K)sition to respond in a 
relatively definite manner to all objects and situations with 
which the response is related, is called an attitude. For ex- 
ample, a person rather consistently supports and votes for 
die conservative (or liberal, or radical) side in political and 
economic controversies; one |>erson may be deferential to 
authority, whereas another person may be defiant; one per- 
son may be self-reliant, whereas another may be dependent 
upon others. There are. of course, degrees of these and all 
other attitudes: they arc not a mere two fold division. But 
the point is that the degree is rather consistent within an 
individual over a relatively long pieriod of time, especially 
in adolescence and adulthood, for as a person grows older he 
tends to become more resistant to change, though not neces- 
sarily consciously so. Diversity and inconsistency of behavior 
are found much more frequently in children and younger 
adolescents, since their attitudes have not as yet become rela- 
tively fixed. 

.\ttitudes develop like all other aspects of behavior; they 
are the effects of actual situations. Children are not “by 
nature” j^edisposed to a definite attitude with respect to 
religion, politics, other nations, "foreigners,” scholarship, 
money, etc. The particular readiness or disposition to re- 
spond in a rather typical manner to these and other situa- 
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tions is the product of educatitm in iu broadest sense. Atti-^ 
tudes, then, are really particularized tendencies or disposi- 
tions to behavior that have been evolved from the motives 
already discussed. 

Attitudes arise from aaual. concrete situations, which, 
after a time, are gen^alized. Later, the generalized attitude 
is active in specific situations of die proper type; but the in- 
dividual, in his bcha^^or, need not be aware of any specific 
reference to previous experience. In our recall of experi- 
ences contributing to the formation of attitudes, the mistakes, 
omissions, and fading are those of specific content but not 
of general impressions. In this connection, our discussion 
of forgetting is reles'ant, wherein it is indicated that the first 
impression tends to be lasting; significant details contribut- 
ing to that impression are lasting, whereas other details are 
fmgotten or distorted to conform with the impression. 

Attitudes in time come to direct our behavior without our 
necessarily being aware of their source; nor do we, in fact, 
feel the need of determining the source. Not all attitudes, 
however, are of the same strength. Some, therefore, arc 
more significant in behavior than others. For example, a 
strong anti-radical or anti-reactionary attitude, a pervading 
and strong religious or anti-religious attitude— these will be 
more powerful in directing behavior than, let us say, an 
attitude of obedience, or one of study. 

It has already been stated tliat specific attitudes are the 
resultants of environmenul forces. In early life, of course, 
among the most important of these forces are the other chil- 
dren and adults with whom the child comes in immediate 
contact. As the individual grows older, "pressure groups,” 
in school and out, begin to make their influence felt in the 
formation of attitudes. Also, attitudes are influenced by 
what is called the "balo-effea.” That is, some persons, insti- 
tutions, m organizations held in esteem for one reason or 
another will influence attitudes on matters in which they 
are no more qualified to speak authoritatively than are many 
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others trf lesser reputation; but they are listened to and fol’ 
lowed because of competency or esteem in other fields, whidi, 
however, does not qualify them in matters irrelevant to their 
own fields of specialization and authority. For example, a 
distinguished physical scientist broadcasts his economic views, 
and they receive a respectful hearing, although they may be 
sophomortc from the point of view of the technical econ- 
omist; cigarettes, cosmetics, automobiles, and other pn-oducts 
are advertised (and sold) because they are endorsed by famous 
athletes, society ‘‘leaders,’’ or "movie” actresses who, in fact, 
know nothing about them. Products are also advertised and 
sold merely by associating them with the portrait of a spec- 
tacularly t)eatittful young woman whose qualities, appar- 
ently. are attributed to the product. 

Modification of Attitudes. To an unknown degree, atti- 
tudes are nuxlifiable, the extent of mtxliftcation being de- 
pendent upon a number of factors. Among these factors are 
the amount and kind of knowledge ax'ailable at the moment, 
society's evaluation of that knowledge, the age and intelli- 
gence of the person, and Uie purpose of his behavior. If the 
school, therefore, is in a position to present all relevant 
knowledge, at the proper stages of the child’s development, 
and in such a way that it seems significant to the learner, it 
is to be expected that desirable attitudes, as construed by the 
scliools, can be establislied, provided the school’s efforts are 
not frustrated or counteracted by contrary experiences and 
teachings in environments outside where, after all, children 
spend the greatest ]x>rtion of their time. In fact, the effec- 
tiveness of teachings in institutions of formal education is 
reduced in greater or lesser degree by the disparity and con- 
flict of attitudes existing between these institutions and their 
communities or nations. 

Teachings, in the school and outside, are much more effd:- 
tive in shaping and directing attitudes if the ends sought 
(the attitudes) are made explicit and if the instruction is 
systematically directed to those ends, rather than if the atti- 
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tildes are expected to emerge inddentally * Attitudes, of 
course, cannot be established without a foundation of con- 
crete experiences or Information (correct or distorted). But 
die specific experiences and by far most details of informa- 
tion will be forgotten, whereas the attitudes are the residuals, 
the more or less enduring outcximes of education. Many 
children grow up with an attitude of horror of giants and 
admiration for “princes** and fairies without recalling die 
precise fairy tales read to them or by them. Tliese attitudes 
may persist even long after the individual's intellect recog- 
nizes their unreality. The materials and methods used in 
teaching history determine children’s attitudes toward their 
own and other nations, toward a variety of social institutions 
and concepu, through the perpetual reiteration and glorifi- 
cation of selected materials and principles (e.g., war, victory, 
heroes, conquest, superiority, etc.). The attitudes endure 
as the more or less permanent effects of education, though 
litUe factual information may remain. 

Experiments have demonstmed that children’s attitudes 
can be modified for better or worse by motion pictures; as, 
for example, those toward the Chinese and the Negro, and 
toward gambling,* the amount and nature of the changes, 
naturally, being dependent upon what those attitudes were 
to begin with. When, however, the situations producing the 
changes are discontinued, there is a regression toward the 
|»evtous status, or point of view. Thus, it appears that con- 
tinued experiences are necessary if permanent or significant 
changes are to be achieved. It is not surprising, therefore, 
to find that one of the first steps taken by a dictatorial and 
regimenting government is to assume rigid control over the 
methods and content of instruction in schools and universi- 

■ See Saxby, 1 . B., "Soaie Condition* ABming (he Ctowtb and Penuanence 
of Destm.” British Jtmmal of Psyehologf. vol, 9. 191). 99-149; abo. Petess, 
C. C.. "Some Techniques for the Quantitative Study of Valaa of Learn- 
iBgS," Jounod of EduettioMl SoritOogy, vol. 7, no. 4, 1953. 113-7*. 

• $m cnpiplc, Tbumone, L. L., “Mea su Tement of Change in Social Atti* 
Vudst,” Jotavat of Saeitd Btfehologf, vol. s, no. *, 1931. tyo-ss. 
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ties, and to establish rigid censordiip over moving pictures, 
the stage, and all forms of publication, beginning with nurs> 
ery rhymes. 

^^Measurement" of Attitudee. Psychologists are now at- 
tempting to devise scales which will “measure" or, more 
properly, rate individuals in respect to their attitudes on 
issues more or less in dispute. That is, they would ascertain 
the degree to which persons regard with favor or disfavor 
certain specified institutions, groups, or policies; such as the 
church, national and religious bodies, degrees of militarism 
or pacifism, degrees of conservatism or radicalism in govern- 
ment. and the like. The persons whose attitudes are being 
rated are given a list of opinions graded in character from 
the most to the least favorable with respect to the institution, 
group, or policy under consideration. Each individual checks 
those opinions with which he finds himself in agreement, 
presumably revealing thereby what he thinks, believes, and 
feels concerning the matter at issue. The checked items are 
converted into a score, and the individual’s degree of hivor 
or disfavor is ascertained. 

For example, with respea to the church, the following are 
among statements that appear, varying in degree of approval 
or disapproval: “I believe church membership is almost es- 
sential to living life at its best’’; “1 believe the church is the 
greatest influence for good government and right living”; 
"I lielieve in religion but I seldom go to church”; “I think 
the teaching of the church is altogether too superficial to 
have much social significance”; "I think the church is a 
jiarasite on society.” Thus attitudes toward the church— 
or anytliiug else— form a gradation from one end of the scale 
-complete accepunce and approval— to the other end— com- 
plete rejection and disapproval. It is imporunt to note that 
attitudes toward anything do not divide themselves into Just 
two opposing groups. Attitudes exitt. rather, as "more or 

**TlHttBtiiar, L. L., siid Cfasve. E. Jf., The Me u ure me nt of AtHtude, Clii- 
cago, tlnivmity of Ctikago Pmi, i9S9. pp. 
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lest”; that is, in various degrees positive or negative, or 
neutral. 

For purposes of measurement, or rating, tlie "attitude 
variafole" must be restricted and explicitly stamd, and specific 
sicuadfHis must be used to represent that which is to be raced. 
Attitudes cannot be measured in the abstract. The indi- 
vidual’s rating hating been obtained by means of these 
specific situations, it is assumed that the rating represents 
that individual's general attitude toward the institution, 
group, or policy under consideration; and that this general 
attitude will carry over to and affect later specific situations 
in the same categoiy' (unless, of course, changes have taken 
place through education). 

We have suted that the attitude variable must l>e restricted 
for purposes of measurement, fiy this we mean that we do 
not rate liberalism or conservatism in general, the scientific 
or unscientific attitude in general, etc. The best of this type 
of test thus far devised restrict themselves to single iiel^, 
such as liberalism or conservatism of political views, mili- 
tarism-pacifism. religious or non-religious attitudes (in the 
ordinary meaning of the terms). In fact, it would probably 
be unsound to attempt to measure all-inclusive attitudes; for 
an attitude may change as the situation changes. For in- 
stance, a man may Ire honest in his business and, at the 
same time, dishonest on the golf-course: or vice i/ersa. An- 
other may be scientific in his approach to his experimental 
problems, yet unscientific in his social, economic, or religious 
views. &ill another may lie generous with his family but 
petty with his employees. A boy will cheat in the school 
room, but he may be quite honest in games. 

The educational ideal, of course, would be to develcqa 
dedrable attitudes so generalized in character as to pervatk 
every field of activity. But since attitudes do not operate 
in a vacuum, their proper functioning requires an appropri- 
ate setting. For example, if attitudes considered d<^rab!e 
by a^ developed in the schools are in conflict with those in 
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the community outside, the former will be effective in the 
schools, but not necessarily elsewhere. 

We must note cme defect which is inherent in the very 
nature of tests of attitude; namely, they are “pencil-and* 
paper*’ expressions of opinions: and that is not the same as 
an actual situation requiring overt behavior. In other words, 
we may distingtiish between what might be called the ’’in- 
tellectual." on tlie one hand, and the "behavioral” or overt 
attitudes, on the other. The usual test shows the individual’s 
state of mind w'ith respect to a policy, group, or institution; 
it does not show what he will actually do wlien confronted 
by a situation demanding overt action, though there is, of 
course, a degree of consistency between the intellectual and 
the overt. Still, a |)erson might have certain attitudes, be- 
lieving them to be proper and justified, yet circumstances 
may direa his behavior otherwise— as when an ordinarily 
honest and peaceful man. as a last course, steals to provide 
for his family. Educationally, however, it is significant to 
know the extent to which children and adults hold certain 
viewpoints: for desirable behavior is contingent, among other 
things, upon an apprehension of what is desirable. 

The Nature of Feelii^. The objects and situations to 
which wc attend, the events in which we arc interested, and 
the attitudes we develop and manifest are not matters oi 
indifference to m; nor are they "pure" mental events un* 
colored by affective quality. When that affective quality is 
strong, intense, and widespread, involving mass activity of 
U>e organism, it is called an emotion (discussed in Chap. V). 
Ulien, however, the conscious experience is one of pleasant- 
ness or unpleasantness, when it is less intense and less diffuse, 
resulting from internal oiganic activities more restricted than 
in the case of emotions, it is called feeling. The feeling 
cltaracteriaes die situation as something to be sought or 
avoided. Tlius, emotions and feelings are not sliarply dis- 
tinguishable: they differ, rather, in degree of strength and 



37i ATTRIBUTES OF BEHAVIOR 

extent of organic changes within the experiencing and be* 
having individual. 

It is known that expressions of emotion may include many 
parts of tlie body and involve many bodily changes such as: 
facial expressions, blushing, patterns of bodily movement, 
verbal response, laugliing and crying, changes in the secre- 
ti<ui of sweat, changes in blood pressure and blood volume, 
changes in respiration, changes in the activity of the gastro- 
intestinal system, variations in metalmlism. ihanges in l)al* 
ance between secretions of endocrine glands, and variations 
in electrical responses.*' Unfortunately, however, the facts 
regarding the organic bases of feelings of plca.santness and 
unpleasantness are little knosvn. But since feelings are 
milder and less extensive affective qualities than emotions, 
we may assume that in feelings the same kinds of iKxlily 
changes take place, but that they are atteniutcd and probably 
fewer in number. These blends of iKxiily sensations, pro- 
duced by the bodily changes, experienced ms a totahty or 
whole in a given situation, are the feelings.'' 

Feelings may, in a sense, be regarded as “educated" emo- 
tions, as a result of the individual’s exfierience and matura- 
tion, and as due to increased cortical control. Experimental 
evidence indicates that the part of the central nervous system 
originally controlling emotions is the phylogenetically old 
part of the brain known as the optic thalamus. It has l>een 

u Cf. Landis. C.. **Thc Expressions of Emotion." chap. 13 in The Foutula- 
timn of Experimentat Paychologf (C. Morchinon, ed.}, WorcTMer, .Ma«., Clark 
L'nivcrniy Press. 1919. 

tSklosi of the bodily changes here enumerated are under the control of 
the "autonomic," or "involuntary." nervous system, which innervates smooth 
mtttcles as vrell as glands and other viscera. For a brief discussion of iu 
foiKtlons see Cannon. W’. B.. The Wisdom of the Body. New York. Norton, 
tggt, pp. tjolf.; also his "Neural Organiation for Emotional Kxprenion," 
chi^ at in Peefings and fimoiMmt <M. L. Reymert, ed.), Worcener, Mam., 
University Press. i9aa. 

An older view distinguishes qualitatively between feelings and emotions. 
AeOMding to that view the two belong to separate categories. An emotion, it 
nages, has a feeling-tone; but 10 lias a sound or a color, etc. llw uadi- 
tkMial view regards feeling as a kind of atmoqiherc in which ail cxpcrierwes, 
iodiudliig emotion, are bathed. 
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demonstrated with cats and monkeys tliat in instances where 
cortical control is removed by surgical operation, appropriate 
stimulation evokes an intense undifferentiated emotional re- 
sponse. Thus it appears that the higher brain centers of the 
cerebral cortex exercise a dominance over such undifferenti- 
ated expressions. Young children arc given to not infre- 
quent outbursts of intense rage or fear, during which their 
behavior is not very different from that of these lower ani- 
mals. In adult man, however, undifferentiated and uncon- 
trolled outbursts of emotion are unusual under ordinary cir- 
cumstances. On the w'holc, the evidence indicates dominance 
in the sujjerior centers of the cerebral cortex over the emo- 
tional centers in the optic thalamus, since withdrawal of 
cortical influence appears to be a necessary condition for 
intense, undifferentiated emotional ovitbvirsts.** These ex- 
{jerimeniai results suggest the increasing importance of mat- 
uration and education, in the broadest sense, in the develop- 
ment of feelings. It is one task of education so to direct 
emotional Ijchavior that it may function as a means to the 
fulfillment of desirable ends. 

Feeling in Behavior. Feelings are inseparable from be- 
havior: they arc always part of a situation in which tlie organ 
ism does something. As such they are “instruments of evalu- 
ation”; for situations aaompanied by pleasantness are at- 
(epted and sought, whereas those that arc unpleasant are 
rejected and avoided. Unpleasantness, hotvever, is not to 
l)e regarded as synonymous with pain. It is known that cer- 
tain physically painful situations may be psydtologtcally 
pleasant to the cxperiencer: as in the cases of tlte masochist, 
and the person who castigates the flesh for religious purposes, 
and the child who invites punisltment from parent or teacher 
as a means of attracting attention or gaining approval of his 
fellows. In general, objects and situations are colored, psy- 
chologically. by the perceiving individual who projects upon 

'*9ce Cannon, W. B., **Neural Organizaaon for Emotional EKnoMion,’' 
footnote IS. 
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them the feelings which they arouse in him and whidi they 
create by producing organic reactions within him. 

A given object or situation, however, does not always evoke 
the same feeling of pleasantness or unpleasantness. The in- 
dividual’s experience will depend not only upon the external 
stimulus, but upon the circumstances, consisting of his or- 
ganic predispositions and of the setting in which it occurs. 
'Dius food may be distinctly unpleasant to the satiated per- 
son; a selection of sentimental music may Ixr distasteful to a 
person “disillusioned” in love, or to one who has heard it 
too often: one’s own work, ordinarily absorbing, may become 
unpleasant under unfavorable conditions: a bright and ordi- 
narily eager pupil may find his losons intolerable if a com- 
peting interest is momentarily stronger. 

Wherever feeling is involved, experience is livelier, richer, 
and more eventful; and the practical outcome of behavior is. 
to the individual, more significant than it is in the dryer, 
more casual atmosphere of indifference or neutrality. Indif- 
ference and neutrality are manifest when behavior lacks 
spontaneity, when it lacks vitality, as it will in routine habits 
and mere casual observations. 

Feelings and Learning. Learning is a form of behavior. 
We have already stated that pleasantness is correlated with 
a positive attitude of acceptance and seeking, whereas un- 
pleasantness is correlated with a negative attitude of rejec- 
tion and avoidance. It is a truism, therefore, to say tliat, as 
such, the states of pleasantness and unpleasantness are impor- 
tant in learning in general, and in school in particular. 

Unfortunate, and consequently unpleasant, experiemxs in 
the school, as well as elsewhere, influence the child's feelings 
and attitudes and may spread to the entire complex situation 
with which these experiences were first associated. Memory 
of the actual unpleasant experiences itself may fade, and in 
faa disappear entirely: but the feeling may persist and evoi 
increase in intensity. This is a very significant aspect of 
biihavtor, for it helps to explain numerous feelings and atti- 
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tudM of penons who are unable to specify the reasons for 
them. 

This docs not mean that the learner should be permitted 
to do at>solutely as he pleases in order to enjoy himself. It 
docs mean, however, that the school must provide a setting 
in which the child's basic motives will hnd opportunity for 
desirable expression. It is (or this reason that at present 
schools arc uking into account and making provisions for 
individual differences in abilities, for special abilities and 
disabilities, for those with language, physical, or sensory 
handicaps, for those with special interests, and for those 
handicapped by emotional factors.** Such provisions tend to 
foster dc.sirable feelings and attitudes toward the school; that 
is acceptance and seeking. Disregard of individual needs, 
results in failure, or in stifling of interests, or in mere routine 
and casual performance; or it may lead to the more serious 
consequences of repression and indirect modes of expression, 
such as comixrnsation, regression, rationalization, or even 
hysteria. In the disregard of individual needs and basic hu* 
man wants lies one of tfie reasons for children’s distaste for 
and rapid elimination from school. 
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Chapter Kill 


HANDICAPS TO OR DISTURBERS OF 
DEVELOPMENT 

In the preceding chapters much has l>eei) presented con* 
cerning the nature and course of the development of the 
normal functions of response. It has lx*cn seen that learning 
enters importantly into them all. The course of sensory and 
perceptual development has been described and how think- 
ing adds to the scope and detail of response possibilities, to 
the expansion of knowledge. It is now imporunt to observe 
that delays, twists, and distortions of development not infre- 
quently appear as the consequence of unusual features of 
endowment or acquisition. Sensory defect in the form of 
blindness, complete or partial, of deafness, complete or par- 
tial, the development of unfortunate habits such as those 
erf stuttering and left-ltandediicss, and the acquisition of re- 
sponse patterns which seriously conllia with eacli other, all 
of these must be recognized because they will be seen in the 
contacts of everyday life and somelliing of what is known 
about them be learned. 

BHndness. A complete congeniul absence of vision is 
rather uncommon but is the best point of reference from 
which to think about the more frequent defects of vision 
which are referred to as partial blindness. One needs but 
to recall how frequently the faaor of vision was presented 
in the preceding chapters, especially in the development of 
perception, to realize how very different the course of devel- 
cqxnent must be in the child lacking this important teniory 
jfunction. Growth must take place in such instances without 
ai|^ assistance from visual memory. There could be no 
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visual imagery. Perceptions of objects and of place and 
direction must all be achieved somehow without the assist* 
ance of vision. It is difficult for the sighted person to com- 
prehend what the world of the totally blind is like. It is too 
easy to assume that it is like moving about in the dark. 
Actually the world of the totally blind must be quite differ- 
ent from tliat of the sighted person in complete tiarkness or 
when wearing a tight bandage. Tlie world of the totally 
blind from birth is a world in which there are no visual 
memories and no visual aids for perception. It is as sight- 
less as a sighted person's conception of the other side of the 
moon. Actually it is even more so because, even though he 
has never seen it, die sighted person is prone to think of the 
other side of the moon as somehow like the side which is 
visible. 

That die range of knowledge of the congenitally and com- 
pletely sightless person must forever be limited by this defect 
must be obviotu. Such a person may learn by analogy and 
thus approximate something of the knowledge which the 
sighted person acquires through vision, but the nature of 
the visual response is something which he can never know 
by personal experience. That the sightless child should be 
slow in the acquisition of space perceptions is not surprising. 
Curiosity, however, leads one further to ask how the sightless 
child acquires such percepdons at ail. So far as we know 
the emphasis placed upon vision as an aid in the perception 
of objects, size and disuiice, is in the sigiuless person shifted 
to the kinesthetic associadons. The blind child must piece 
together a space world out of movemenu throufi^ and around 
and over. Reference must be made to kinesthetic patterns. 
Thus, far more than the sighted cliild, must the blind child 
have c^portunity for handling and moving about. One very 
acute observer, himself blind,' notes that for a blind child 
to learn his way about a dooryard, to learn sizes and relative 

* Cnutortlt. T. D., The Blind In School and Sadety, New York, iVppletcws 
«9SS 
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locations, some fixed point ot reference is necessary. This 
can ben be auditory. A jingling toy or decoration hanging 
on the porch will serve such a purpose excellently. Starting 
with the noise clearly audible and moving about the yard 
patterns of distance and of cutaneous-kinesthetic experience 
with objects become associated with this noise and the dif- 
ferences of intensity as the child goes and comes and turns 
about. Thus is the space world developed for the blind 
through the organization or association of auditory and kin- 
esthetic response patterns. 

The consequence of such a perceptual development as that 
just described must inevitably be that the blind make much 
use of slight sensory cues, slight changes in sound and in 
touch and in movement, which the sighted person normally 
ignores. The sighted person depends upon vision; the blind 
must use these other cues as substitutes for sigltt. Percep- 
tions of direction are dependent primarily upon slight fea- 
tures of the auditory experience. Perceptions of persons 
must likewise depend upon the voice and all of its inflec- 
tions, far more tlian writh (he sighted even, and also upon 
sudh slight things as the sound of breathing, of the footsteps, 
the touch of the hand, and so on. That these are of such 
great importance can be readily demonstrated by the effect 
of dieir absence. A light fall of snow will immediately muffle 
sound reflection and so completely change the perceptual 
cues that confusion for the blind b the inevitable conse- 
quence. The sounds of a passing brass band affect tite blind's 
orientation much as a brilliant light dazzles the sighted per- 
son if shining directly into his eyes. Herein lies the explana- 
tion of the popularly termed "sixth sense" of the blind. 
Actually there is no such thing. They have no sen.<ie not 
possessed by the normally sensed. What is so mis-terraed is 
merely the development and utiliation of these very faint 
cues which the sighted neglect. The blind person knows 
for example when lie is approaching a wall by the clianging 
currents and temperatures of the air which moves over hb 
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face. The blind peraon can follow a path through the wooda 
by obaerving the changes in the pattern of sensaticau 
from the bottoms of his feet. All of these things the sighted 
person may do if he wishes and gives attention to those cnes 
to which the perceptual associations have been establidied 
in the blind. 

Many personality traits of the blind have been traced to 
their early difhculties in learning. There is a certain timid- 
ity or lack of initiative which has been often observed. The 
reasons for it are not far to seek. Inferiority feelings are 
common. And then there are peculiar habits known as 
blindisms from which the blind appear to receive no little 
satisfaction. Swaying of the body back and fortli is tme of 
them. If there is any of the slightest bit of vision, enough 
at least to distinguish slightly between light and dark, a satis- 
faction is found in waving the hand back and foitli before 
the eyes, Jhgocen tricity is also mentioned as a trait of the 
blind. Again reasons for it are not far to seek in a life which 
must be so burdened with the efforts to get on somehow, and 
in a world where there is the likelihood of an over-amount 
of (X'tting, coddling and protettion in general. 

Where the blindness is only partial there are of course 
corresponding morfificatiotis of the above. Fragments of 
vision may be utilized and as a consequence die growing 
child may have only a modified amount of the differences 
just outlined. Where the lews of vision comes after several 
years pcihajis of sighted living, then diere may be useful 
recollections carried o\er, and there may have been estab- 
lished already many of the ordinary perceptions of life which 
can be used as a liasis fur the development of the necessary 
newer ones. If the loss of vision does not occur before die 
age of ten or twelve years, there will usually be no little 
carry-over from the years during which perceptions devel- 
oped in a lighted wcurld. Recollections of visual experience 
^ill remain, although if not used they are said to deteriotate 
but never to disappear entirely. 
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Ccdor BUndneas. Defects in color vision are quite com* 
mon but complete color blindness, contrary to popular be* 
lief, is really very unusual. So far as we know these partial 
defects of \ision occur more frequently among males than 
among females. Hete again the reasons for the difference, 
if it exists,’ are not known. These partial defects may appear 
in any one of many forms. Sometimes the {jerson is color- 
weak; that is, at normal intensities colors may be recognized 
only with diflicuhy but at greater intensities the colors are 
distinguished quite normally. Sometimes there is a defective 
vision for certain colors but not for otliers. A xery common 
form of this is the absence of vision for green and a certain 
rather purplish red. Apparently the |>erson so defective has 
in the place of these colors merely the experience of a gray 
of some degree of intensity. Such a defect would also in- 
fluence the perception of most other colors as they appear 
in everyday life. .\ny color in xvhich this particular red or 
green is a part xvill not be seen as having the same quality 
as in the experience of the iKirnially color-sighted person. 

How tltese defects of color vision affect tlie course of indi- 
vidual human development is not very well known. One 
may suspect, however, tltai in their milder forms the effect 
may be very slight. But where there is a total absence of 
color vision, or even xvhere there is the lack of vision for 
some specific color or colors, there must l)e a certain Itmita* 
tton to the range of experience. The person who has never 
experienced colors can know little of the beauties of the sun- 
sets which so affect the normally sighted. When they talk 
of them he will not be able to understand much of what they 
say. The knowledge of his defea must have some eff e ct 
upon what the individual thinks of himself. No one wants 
to be defective; rather does everyone seek to be as normal 

xlTbeie u the powibility that no »ucb diffemwe between the texes Mtoally 
cxisu. It k oomended ^ competent peychotogkti that if me a mr ci wtae 
avaitalde for all the tnaiiy fom» and degrm of odor defect thk alleged dif- 
(erOKe would dimppear. See Dtinlap, Knight, Ktemmn of FtythoUtgy, pp. 
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as possible. Hence the knowledge of being defective must 
make tlie individual think of himself as queer and different. 
That is unpleasant and may lead to inferiority troubles, pe* 
culiar attitudes toward himself, and doubtless peculiar atti- 
tudes toward others. Especially must this be true where 
embarrassing mistakes are made in the naming of colors, the 
selection of clothing, and the like. Wlien these occur in 
t hiidhtxxl in the presence of other children, the consequences 
may be highly embarrassing and likewise unforgettable. 

Deafness. This also appears in many degrees and forms. 
Tliere may be a total absence of hearing; there may be merely 
a dullness of hearing over the entire range of sound pitches 
(commonly termed "hard of hearing’’); there may be a lim- 
ited range of hearing, that is, the individual may not be able 
to hear tones above or below a certain limited pitch range; 
and there may be fairly normal hearing over a fairly normal 
range except that there are gaps in it. places where die hear- 
ing is weak or nonexistent. Thus to class all of these to- 
gether means the consideration together of persons whose 
sensory defects arc so different as to make their life experi- 
ence very different, perhaps even not properly comparable. 
Spate here will permit mention tmly of the more serious 
forms of hearing defect. 

The deaf and the very hard of hearing lack much of the 
experience which comes to those with normal hearing. They 
live in a soundless world. The language of sound which we 
so commonly use means little or nothing to them. Gradu- 
ally they come to have some sort of understanding of our 
meanings, largely through the use of analogy, but for the 
completely deaf it must always be a defective knowledge. 
They are treated differently as a consequaice; and this is 
contrary to the normal human desire to be wrcll and like 
others. In the public schools they may be obliged to sit 
always in front seats; perhaps they are obliged to wear a spe- 
cial hearing apparatus (which is socially looked upon as much 
more queer and abnormal than the wearing of gla»es): ami 
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even tdien they mtss much of what others catch so easily. 
Other children uke advantage of the defect and talk of 
and about them in their presence. This leads to suspicious* 
ness, which often becomes a well-established trait. C^e sees 
this also where deafness appears in persons of mature years. 
They are very likely to become suspicious because of their 
inability to sense certainly what is going on about them. 
The deaf are frequently said to have bad tempers, to l>ecome 
angry easily. This trait is probably an outcome of the sus- 
piciousness engendered by their inability to hear, and per- 
haps the inferiority complexes growing out of their being 
treated as different. 

Intelligence tests and tests of educational progress indicate 
that the deaf and hard of hearing are slower in development. 
This is certain proof of the inference that the lack of hearing 
limits the range of perceptual experience. If the child so 
handicapped is struggling to develop and to learn in schcx>ls 
for those with normal hearing, tlte ordinary public schools, 
the inevitable consequence of the slower progress is that he 
will soon become an over-aged child for the class or grade 
in which he is working. This will soon become evident to 
himself and to his associates, be embarrassing, and lead to 
anything but a normal social adjustment. 

A further source of trouble comes in the difficulty of learn- 
ing to speak. Years ago it was common to Uiink of the "deaf 
and dumb" as though tliese iverc a combination of defects. 
Now it is well known that the difficuity of speaking, or in- 
ability to speak, is ordinarily the conscqueiKe of the inability 
to hear.* If one never hears speech sounds there is no possi- 
bility of imitating them with control through hearing. And 
where the hearing is defective the speech is likely also to be 
deiective because the person so handicapped does not hear 
the sounds which others make perfectly, does not hear his 
dwn efforts correctly, and therefore, but poorly approximates 

tThe dorf msy of ctNine in Kune cMct Miffer abo uwtUmUcal 
the ifMedi spyertitM. 
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tlie nomial speech of his associates. In almost amy com* 
munity examples will be found of diildren who have never 
learned to speak properly because of this influence of de> 
fcctive hearing. The less of hearing there is. the more dif* . 
ficulty there is in learning to speak. This also adds much 
to the problem of social adjustment, as well as to delay prog- 
ress in the acquisition of knowledge. 

Because of this difficulty the deaf are prone to a greater 
reliance upon gestures as a means of communication. In 
fact, as almost all readers must know, a very elaborate gesture 
language has l>een develo{)ed. The efficiency of this gesture 
language is often ainaring to the hearing person who knows 
nothing of it. Its general structure as a language, however, 
is different from that of the English we use. For this reasem. 
and also l>ecause feu- but the deaf know it. many students of 
the problem Irclieve that its use should be suppressed. In 
recent years much progic'ss has lieen made in the teaching of 
the deaf to speak and to read the lip movements of others. 
Where a high degree of skill in such speech and lip-reading 
can l)e achicvc'd, it oliviously makes the handicapped person 
much better htted to live in tire world of the hearing. But 
for many the achievement of any high degree of skill in this 
is apparently im|xissible. They thus tend to rely upon their 
gesture langtcagc and to limit their associations largely to 
|>crsons of their own kind. This raises many problems con- 
cerning the education of the deaf and the very hard of hear- 
ing about which there is much difference of opinion even 
among experts. 

Such training in speech and in Up-rcading involves some 
very interesting problems in the psychology of perception. 
Obviously in the development of such speech habits much 
more emphasis must be laid upon kinesthetic cues and also 
upon cutaneous cues than U true of those tvitli normal hear- 
ing. They must touch the voice apparatus of others, watch 
their breathing and lip placement, and so on, and then seek 
to intiute as closely as possible. In lip-reading meanini^al 
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associations must be established with the sight of different 
patterns of tlie lips, of lip movements, facial expressions 
and their various combinations. Some do develop a very 
high degree of skill in this, but many find it slow going. It 
will be observed also that the deaf make more use in their 
perceptual responses of other cues, such as vibrations coming 
to them through the floor or ground, than is common among 
those with normal hearing. 

Refraction Defects in Vision. These are of such frequent 
occurrence that few escape entirely. They have l>ecn much 
studied, and a high degree of skill has been achieved in the 
adjustment or fitting of glasses for their correction. Where 
the correction is made early and the glasses are worn regu- 
larly the growth experience of the person with a refraction 
defect is apparently not much different from that of the child 
with normal eyes. But unfortunately there are many chil- 
dren with such defects where the proper glasses arc not 
supfdied. These do grow fur a considerable period with the 
influences of the defea, whatever they may be. 

Of these refractive errors there arc many kinds and de- 
grees. There may be a defective shape of the cornea result- 
ing in dear vision in limited portions of the visual held 
tmly. This defea is known as astigmatism. There may be 
defects in the sliape of the eyeball resulting in an imperfet't 
clarity of vision. These are known as far-sightedness f hyper- 
metropta) and near-sightedness (myopia). In both of these 
there is a blurred vision for most of the time. The child 
in school with myopia may not be able to see the front of 
the room clearly. The teacher and the items on the black- 
board may be just a big blur. Where such is the case com- 
piatot may be made and something done about it; but there 
are irwances of milder visual defea where the child cannot 
perceive details <m the bladtboard and does not complain 
because of the suppoution that the same is true for all the 
oUier children. That such visual defects force an effort to 
see, and consequently eye-strain must be obvious, although 
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many scmurtimes make the mistake of supposing that there 
is no eyestrain where there is far-sightedness— a very serious 
error. We probably know very little of what the world ot 
experience is like to the child allowed or forced to grow up 
with myopia uncorrccted. We who have normal vision 
etiiier by nature or by skilled correction can little imagine 
what it must be to live in a world of constantly blurred 
vision. That such should result in delayed educational de- 
velopment one can easily believe. 

Other Sensory Defects. Other forms of sensory defect 
are many but no one of them occurs with suflkient frequency 
to justify detailed consideration in such a general survey as 
this. There arc occasionally congenital cataracts, sometimes 
the mustrles of the eyeball have disproportionate tensions re- 
sulting in the chihl appearing *‘cTuss-eyed.*' and there are 
defects due to troubles in the sensory’ nerve caused by dis- 
ease. All of these disturb vision in one way or another, and 
thus to some extent the growth experience approximates one 
or anotiier of the forms mentioned above. But such fields 
of study must be reserved for special consideration in courses 
or lxx>ks alMut clinical psychology.* 

Left-handedness. The world of human making is obvi- 
ously designed for righi-handetl jxople. The person who is 
unfortunate enough to be otlicrwise faces many difficulties 
.and much embarrassment. The inkwell on the school room 
desk is placed for the convenience of the right-handed. The 
lecture room chairs are built for the rig^t-handed. Only in 
exceptional cases arc desks and lecture room chairs supplied 
for the convenience of the left-handed. Tools which involve 
handedness are designed for tite right-handed. Golf clubs, 
it is true, are available for odiers but they arc the exception. 
Thus, beii^ left-handed is a rather serious handicap. Prog- 
ress may be delayed in the acquisition of manual skills and 
there may even be associated troubles as well. 

* lAUttil. C. H.. Clinical Ftydtology, New York, Harper, ia«6. See apt- 
dally chap. XIV. 
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It team probable that the handedness tendoides of in- 
fants, if a sufficient number are studied, are widely distrib- 
uted. Some are destined by nature to be right-lianded, some 
left-handed, and some can be as easily developed one way as 
the other or they may be developed into the ready use of 
other hand (ambidexterity). If it were not for the strong 
right-handed environmental influence, there would probably 
be far more ambidextrous persons tlian we now have. If 
it were not for the strong social pressure to be right-handed 
we should probably have many more left-handed people than 
we now do. 

The specific cause of left-handedness lias been mucli dis- 
cussed and somewhat studied. It seems probable now that 
it is impossible to discover any one cause which has func- 
tioned in every case of Icft-handedness. Some may be due 
to the chance of early training. Perhaps they were carried 
in infancy in such a manner as to keep the right hand and 
arm confined; thus giving the left hand and arm more activ- 
ity and consequent advantage in development. Some may 
be due to some influence before birth, possibly of intrinsic 
determination, which tends to a physiological emphasis of 
control from one side of the brain more than the other. 

It is known that the left hemisphere of the brain is con- 
nected primarily and directly with the right half of the body 
and the right herauphere of the brain with the left half of 
the body. Many now think that in right-lianded persons tlie 
left bemis{ffiere of the brain is dominant. That should of 
OQitne appear in other features tlian mere hand preference. 
This is true and U designated as the lalercdity of the person, 
latigality varies greatly from individual to individual. Some 
sac ri^t eyed, right handed, right footed and use the ri|^t 
hand dominantly in bimanual activities. Others are as com* 
pldely the reverse, presumably having the other hemisphere 
oi the brain dominant. Left-handedness would in such cases 
be associated' with other evidences of left stdednew. And 
this is usually true. It is also true that some children are 
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easily retrained into right-handedness and some resist every 
efibrt to retrain. Probably those who can be readily re- 
trained are fundamentally right sided and those who so per- 
sistently resist retraining are fundamentally left sided. It is 
now considered good practice not to force a child to use the 
right hand if a little eflFort in that direction does not bring 
prompt resulu. This on the assumption that tlte above the- 
ories of laterality and intrinsic determination are correct. 

\ ery young infants appear to use either hand without pref- 
erence but it is generally reported that hand preference in 
grasping appears at about the end of the first year of growth, 
it is not thus comparable to traits that are ready to function 
at birth. It is rather a trait which appears as the product of 
maturation. 

Systematic studies of the feelings and attitudes and trou- 
l)les of persons who are left-handed are not available. But 
(oinmem observation of the behavior of children quickly 
reveals that certain left-handed children are definitely handi- 
capped thereby. Other children are prone to make fun of 
them, and this affects both the feelings and the concept of 
the self. If forced to try to change to right-handed writing, 
lor example, the result appears ludicrous to other children, 
is slow and laborious and time wasting to the person so 
forced. Poor grades in .school may be a consequence. But 
the effort to change over from left- to right-handedness may 
be fraught with more serious consequences still. There has 
long been the belief that speech disturbances were sometiraes 
the consequence. It is true that ceruin studies have failed 
to reveal speech troubles in those who have been forced to 
make such a ctiange; but it seems equally true that dvnre are 
instances where such a change has caused qpeecli disturbance. 
Whether this is a direct cause or whether the speech trouble 
staned in the emotional disturbance asioda|^ with embar- 
rassment over poor manual skill is an op^'qiSMflicvf. Per- 
haps in individual instaiu» both are effective. Certiunly 
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the danger such speech troubles appearing is now cem- 
sidered far less than formerly. Even, however, if no applied 
speedi problem appears, it remaiiu a problem which is more 
serious, to go through the struggle of changing over to right- 
handedness or to go through life with the persistent problon 
of living left-handedly in a right-handed world.* 

Speech Defects. Learning to get on in the world, the 
development of perceptions and conceptions, the growth of 
thinking— alt involve the use of speech in human beings. A 
defect of speech may seriously disturb and delay this progress. 
That there are many speech defects everyone knows very 
well, and everyone can discover by a little observation that 
these speecli defects are far from being all alike. In some 
there is an anatomical defect which prevents the normal 
formation of speech sounds. Tire cleft palate is a good exam- 
ple of this. Sometimes the acquisition of speech is consider- 
ably delayed. Often, altliough not always, this is associated 
with feeblemindedness. In rare cases a brain injury, per- 
haps at birth, may be the cause of the imperfect speech. 
Smnetimes the imperfections of speech can Ire attributed to 
the environment. The child growing up in a home where 
some foreign language is ordinarily used, and when English 
is spoken it is badly pronounced, is almost certain to acquire 
wrong habits of pronunciation and also of diction which may 
be a source of trouble for a long time. Yet other causes of 
poor speech will be found in tongue-tied cmiditions. hare-lip, 
nasal obstructions and a bad alignment of teeth. All of these 
function to make enunciation wrong or dtfhcuk. But by 
far tlie most itmiinon form of speech trouble is that known 
as stuttering. 

S^xciaiists in this held are accustomed to classify many 

•Pn this subject the Mkming references are excellent e^tedatly because 
CMk faiciiMics BHUiy re f erences to other Ittmtorc; 

LsiottU. C. H.. Ciimitmt Piyehology, New York. Harper, tgfS, pp, 44»-44S. 

liitfchiaon. C (Cd.). A Handbook of ChiU PtyHtofogf, Worcester, Ca«fk 
Uniisnsity Preas. 1951. pp. 94, 170-179. ajS-asa. 
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different forms of stuttering * but for our purposes here they 
may be treated as a single form or group of speech disturb^ 
ances. That the child vrho stutters possesses a serious handi- 
cap to development everyone can rect^ize. Such a child 
can read and observe and tliink, but the normal mode of 
social intercourse is largely blocked or made so difficult as 
to make the child avoid it as much as possible. Frequently 
such children develop to a serious degree that trait of person- 
ality known as introversion. They find their satisfaction 
inside tlteraselves. They prefer to read and to think rather 
than to make the effort to converse. They are prone to think 
of tliemselves as defective and inferior with all the emotional 
disturbance and variations of behavior associated with such 
ideas. The difficulty of speech quite securely blocks tlieir 
most natural means of self-expression. 

T1»c causes of stuttering are now generally believed to be 
fundamentally functional, that is. there is for them no or- 
ganic defect nr degeneration. The habits for speaking are 
to some extent imperfect. Tliere is in them a lack of the 
(>crfect co-ordination necessary. For example, in one form 
of stuttering instead of taking in a breath as the child begins 
to speak all air is suddenly expelled from the lungs. In such 
.1 condition the child can of course not utter a word. Many 
other iiKO-ordinations have l»cen observed in the vast pat- 
tern habits of function involved in speech. And, then, along 
mth these disturbances within the speech pattern itself 
many peculiar extra or additional habits develop around the 
speech difficulty. Something in such cases must have hap- 
}>ened when tlie speech pattern was young to start the serious 
malformation of these habits. .And following that original 
emotional episode many others associated with it have served 
to distort the speech pattern still further. Re-education of 

* Ficteher. J. M.. The Problem of Stuttering, Net*- York. LAngmam, tgaS. 
chap, II. 

Stindifidd. S. M., Speech Diiorden, New York, HamKirt. Brace. lOSS* 
ctuip. It. 

I'ravia. L. E.. Speech Fethe^ogf, New York, .Yppieton, 1931. chap. II. 
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mdi cases is possible* but it is a long and diflkult task be> 
cause the habits have usually become so well established by 
the time anything systematic is drnie for them. 

Doubtless many cases of stuttering are associated with the 
nature and degree of laterality of function described above 
in the discussicm of handedness. Speech involves muscles on 
each side of the median plane of the body. That means that 
in speech there must be an especially nice coordination. In 
stuttering there is evidently a disturbance of this t'o-ordina- 
don and it is more than likely that there is a lack of com- 
plete control or dominance by one hemisphere of the cere- 
brum. In such cases there appears to be a functional conflict 
between the two sides of the brain. Travis ^ has done a vast 
amount of experimental work on this phase of the problem 
and has demonstrated that certain stutterers can be greatly 
improved by forcing the development of more perfect later- 
ality of functioning at the same time that the retraining of 
the speech habits is under way. 

The Inferiority Concept. This is a form of handicap to 
normal development whi^ is closely associated with all that 
hai gone before. It is a concept and, like all other concepts* 
h grows out of perceptual experience and the meditation 
over such experience. It is essentially a concept of the self 
which involves the meaning that the individual is less com- 
petent* less able, lem fortunate, than others or even dcfectis'c 
in some fashion. To the individual it means that he or she 
can never achieve the things most desired in life and 
can never achieve much against the competition of other 
persons of the same age but who arc beUesed to have had 
greater advantages. 

That such a concept should have many associations with 
feelings and emotions is easy to undersund. When the per- 
son who thinks of himself as inferior wants to excel, he U 
practically certain to be disturbed emotionally. And. fur- 
thermore, such a person is far less likely to try and to try 

top.dt. 
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hard. For such a person it is much easier to give up with 
the 1-can’t attitude. It means also that he will rarely be 
well-adjusted socially. He may want to show achievement 
in some direction but because of this concept have the belief 
that he cannot do so. The result is often the development 
;ilso of certain associated traits which hinder him still more. 
Tlic person may develop what is known as a defense mech- 
antsm. This is a form of activity which will protect feelings, 
rhere may be the habit ot appearing hard-lmiled and supe* 
lior as a device to keep people from saying personal things 
which might stir feelings of unpleasantness. Watchful ob- 
servation will reveal many other traits to be actually forms 
of defense mechanism- Hut it is not always easy lo be cer- 
tain if any spccihc trait is certainly a defense mechanism or 
not. When, as Shakcsjiearc says, 'the lady doth protest t<x> 
nmch" one niav suspect such a mechanism of defense, but 
one can rarely U* sure that his suspicion coriectly represenu 
the facts in the case. 

Such infcrioiiiy concepts often appear in children who 
suffer physical or even functional defects. The crippled 
child, the child who stuiicrs, and so on. arc prone to such 
concepts. But Uiey are far from being conruied to child- 
hood. They arc cspcciaBy active in the years oS adoiescence 
tihe ‘*teen" age). Competitkm in high sdiool for social 
tccogniiion is keen, es(>eciaUy in the larger schcxrls. Tire 
little fellow, the homely girl, those who have not had assist- 
ing social advantages, those who have not had the help of a 
useful liome training^B these are prone to develop con- 
cepts of inferiority * witli their attendant feelings aud emo- 
tions and the consequences in behavior. The freshman in 
college is prone to sudi inferiority beliehi, and the sopho- 
mores tnrdinariiy do nothing to prevent their development. 
Tile pathetic feature of such concepts is the possibility of 
their leading the individual who possesses them to give up 
and not try to achieve- Frequently, however, the inferiority 

* Inrcriority nr* mentioned below. 
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itodon has heen a stimulus to great adiievement. The 
l*will4how>them-l-can-do-it attitude stirred by the inferior- 
ity concept has been the motivation for many great achieve- 
ments in this world. Many men and women now in posi- 
tions of distinction and great responsibility got their start 
through such motivation.* 

Attitudes. Tlie attitudes which a child develops toward 
his family, toward his teachers, tovrards his playmates, etc., 
may be a serious handicap to his development or tliey may 
be of very great assistance. The general psychology of atti- 
tudes has been already presented in a preceding chapter. 
Here it is necessary only to observe how an attitude may be 
a serious handicap in development. 

Examples of such interference by attitudes may be readily 
found. If, for example, a child had established in himself a 
decidedly negative attitude toward school and teachers and 
all that concerned study, then it would be obviously very 
difficult to educate that child in the ordinary way. Suppose, 
further, that ilm very negative attitude were but a reflection 
of tlie attitude of his parents; then even forcing the child to 
go to school would not be of much value because the little 
the school could do would be in large pan canceled by the 
negative attitude, and that attitude would be continually re- 
inforced at home. Suppose, as the consequence of some 
hi^ly emotional experience uritli a panicular teacher, a 
child develops a very nc^tive attitude toward that teacher. 
Then obviously it will be at least doubly hard for that 
teacher to have much influence over that child. Children 
often for reasons not well known acquire very negative atti- 
tudes toward panicular school subjects, particularly teach- 
ers, certain net|^bor children, and so on, which seriously 
hamper their social development. These negative attitudes 
tend to make life unhappy for the child and to raise prob- 
Ions for both parents and school authorities. Some persons 
onftntunately carry these very negative attitudes with them 

• Vaaglwn. W. F.. Tht Lun of Superionty, New York. Holl, f^eB. 
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into maturity. They are then said to be temperamentally 
uncooperative and difficult. They are socially difficult be- 
cause of this negativity. On the otlier hand, attitudes of 
accepunce and cooperation are attitudes which aid greatly 
in the progressive socialization of any child. That they 
should have an inquiring attitude is also desirable, but this 
is just one of the positive attitudes which helps in the devel- 
opment from childhood to an understanding maturity. 

Conflicts in Response. People frequently comment upon 
ihe grace, ease and perfect economy of effort manifest when 
.1 cat jumps from tlie flfxrr into a chair. Tliere is just 
( nougli effort and just the movement to bring tlie cat 
OHIO the chair seat and no more. Ideally such is the way all 
human res|x>n.<tes slrotild be made, but unfortunately most 
human responses arc not so perfectly and economically per- 
formed, and many of them are made in a highly uneconomi- 
cal and imperfec t manner. Often we find that where many 
responses are simultaneously stimulated instead of their ap- 
irearing in a manner to assist in making one perfect focaliz^ 
response some of them arc opposed to each other. When for 
example one is faced by the necessity of crossing a street 
where there is considerable traffic, it is necessary to move 
siiuxitlily and promptly and with a nice coordination of all 
iiucscular activity. But it can be easily observed that all per- 
sons do not so move acToss a street. Some dodge forward 
and back, hesitate, jump about, look this way and that, and 
appear in general to be in a state of bewilderment. 

That very term "bewilderment,” or confusion, implies the 
presence of tendencies to do many different things, most of 
which arc opposed to or inconsistent witlt the otliers. The 
term "conflia” is properly applied to such behavior, wherein 
there are two or more opposed tendencies. One cannot do 
IxAh, so the consequence is that one does neither, starts to 
do first one and then the other, or does something quite 
different from either as a desperate means of getting out ot 
the distressing situation. A good example of this may be 
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seen in tlie child who wants to go to see the visitor but also 
seeks to remain near the mother. There is a dodging back 
and forth, false starts that are inhibited by returns to the 
mother, resulting at last perhaps in the child suddenly dart> 
ing out of tlie room entirely. 

Conflicts in behavior are unfortunately not confined to 
childhood. They appear prominently in adolescent years 
and some persons never entirely outgrow tliem. The be- 
havior of many adults, the general traits of |:>ersonality of 
many adults, can be readily explained in terms of Uie per- 
sistence of conflicts or of habits which have grown out of the 
efort to solve such conflicts. There it a very normal desire 
in most persons from infancy up for recognition. This is 
ordinarily satisfied in school days by the various kinds of 
rewards and prizes for good %vork done and by the habits of 
the family in recounting to visitors tire achievements and 
des'er sayings of the child. In adolescent years there is the 
satisfaction of this desire for recognition through election to 
clubs and societies, the election to offices and committees and 
so on of many kinds. Diplomas and graduation exercises 
and personal mentions in the newspapers, the winning of 
athletic awards and honors povide very normal satisfactions 
of this desire. In later youth and early maturity the auen- 
tkm and expressions of approval by persons of the other sex 
please because they satisfy this desire for recognition. Ad- 
vances in salary and pomotions in rank still further con- 
tribute to this satisfaction. But it is important to recognize 
that many prsons seek such recognition and fail, or believe 
they fail, to receive it. The trouble may lie in opposing or 
conflicting impulses within themselves. 

An example of this can be found in the exprience of the 
famous English novelist, Charlotte Bronte. She souj^c rec- 
ognition, as do all perstms, but she believed that she was so 
homely in prsonal appearance that people were replied by 
hflr ugliness. Thus the impulses to approach and to seek 
niFe tidiifoited by the belief that she was not vranted and the 
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associated impulse to withdraw. In this instance there was 
no just cause for the belief and. therefore, no justificatim 
for the conflict and the unhappiness which it caused. But 
there are instances where conflicts are more justifiable, in 
faa sometimes conflicts are socially desirable. One may, for 
example, have an impulse to run across a lawn, perhaps even 
surt to do so. Then one sees a sign warning to keep off the 
grass and on the comer a policeman watching. These physi- 
cal circumstances stir a conflicting impulse to walk around 
on the sidewalk, although one may still be in a hurry and 
really want to run across the lawn. The consequence may 
be the walking around on the walk but the emotion aroused 
by the conflict may find vent in some hot words, perhaps 
stamping with the feet, maybe clenching of the fists, and 
(X'rhaps an excessively courteous greeting to the policeman 
as one passes the comer. With children, and at times even 
with some adults, the impulse to run across the forbidden 
area may dominate in spite of the conflicting impulses 
aroused by the perception of the law. l>oubtle$$ these two 
examples will serve to call to the reader’s mind many other 
illustrations of behavior related to conflicting impulses, 
l^sually they make one unhappy and sometimes very uncom- 
fortable. 

The Complex. Sometimes one of the impulses of a con- 
flict is motivated largely by what is knowm as a complex. 
This term has l)een so much used in popular literature in 
recent years that it has come to have a familiarity for most 
jjcoplc, but frequently persons who use the term are not very 
clear as to iu exact meaning. The concept of tlie complex 
must then be carefully thought over before it can be wisely 
used in connection with this matter of conflicts in behavior. 
Strictly speaking a complex is never known except indirectly 
through its effects. We are never aware of a complex as we 
are aware of a perception or an idea or a feeling. The com- 
plex is essentially a theoretical conception developed for the 
explanation of certain othensdse unexplainable forms of be* 
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havtor. When (or example a penwai experiences fear with 
all of its attending impulses but without any apparent rea- 
son (or the tesar, it is necessary to assume that there was 
something within the individual which brought about this 
(ear reaction. If two persons are in precisely the same physi- 
cal situation and one of them experiences a violent fear 
without being able to say what it was which aroused the (car, 
it seems proper to assume diat there was something func- 
tioning in one of these persons which was not present in the 
other. It is this something which is termed the complex. 
In one person the ph>'sical situation aroused merely the 
(amilar responses we have described as perceptual. In the 
other there w’as the same perception but also the fear, al- 
though the person experiencing the fear reports that he can 
see no reason at ail for the fear reaction. Thus when the 
^notional reaction is out of place, inappropriate, or far too 
intense for the nature of the situation it has become custo- 
mary to think that the particular situation must have aroused 
not only the perception but also some additional pattern 
which in turn aroused the emotional response. It is this ad- 
ditional paiiern. f«ir the existence of which there appears to 
be ample evidence, that is termed a complex. 

One may for example ask a man very mildly concerning 
his political affiliations and stir an intense and effusive re- 
sponse concerning a certain party. Between the stimulus 
and the response there must be a pattern, established 
through much experience, which stirs the intense and volu- 
ble reaction. Then we subsequently learn that this person 
has been an active member of this particular political party 
for many years. It could thus l>e said that he has a ceruin 
kind of political complex. Ortainly there is as much reasem 
here for assuming the existence of a complex as there was 
sd>ove in the case of the unexpected fear reaction. It is, 
however, now generally considered better practice to leaerve 
the tenn “ccunplex’’ for those determining patterns which 
l^raduce reaaions that disturb or prevent the happtne» ol 
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the individual concerned. Therefore, the fear case described 
above would be classed as due to a complex while the politi- 
cal partisan case would ordinarily not be so described. Com^ 
plexes are supposed to produce rcaaions which break up or 
peveiit normal and comfortable social adjustment. 

The Inimorily Complex. A good example of a complex 
Hi coiticeived is that w^hich is commonly spoken of as the in- 
ffriority complex, llehavior attributable to this complex 
ap{Kar$ frequently in children and young people, also not 
trifretfuently in some adults. But it must be observed that 
all feeling of inferiority is not to be attributed to the pres- 
ence of an inferiority complex, any more than are all fear 
res|X)nses to lie attributed to a fear complex. In the pres- 
ence of a great work of art, a great work of nature such as 
the Grand Canyon or Niagara Falls feelings of inferiority 
iie quite natural and appropriate. It is when the feeling of 
inferiority appears um 3 often, with ux> great intensity, and 
upon oc:casiuns when it seems inappropriate, tliat we assume 
the existence of an inferiority complex. There is thus to be 
observed a difference between a feeling of inferiority and an 
inferiority complex. The concept of inferiority has already 
been discussed, but one should recall here tliat in certain 
circumstances one may think of himself as inferior without 
any disturbing effects, perhaps even rdihout any feeling of 
inferiority. A very ordinary tennis player, one who never- 
theless gets mucli pleasure from tlie game and tlie exercise it 
provides, may in the presence of a champion think of him- 
self as a very inferior tennis player. It stirs no feeling of 
inferiority and no distress. It is just the recognition of a 
matter of fact. It is merely a concept of inferiority concern- 
ing the self in certain relations. 

The inferiority complex, however, when it docs become 
established, is to be classed as one of the most serious handi- 
caps to social adjustment and personal achtevemoit. lu 
functioning is apparently simple. Situations which should 
not arouse much feeling of inferiority arouse it intensely; 
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and thit feeling of inferiority i» all too firequemly stirred by 
little things whidi should not arouse it. Then this recurrent 
feeling of inferiority stirs impulses to withdraw and to avoid. 
These impulses conflict with the normal eSorts to be and 
to achiex’c social recognition. Thus too much conflict is 
aroused within the personality and there is too much unhap- 
piness and erratic behavior. Such a complex is ordinarily 
brought into being through many experiences of inferiority, 
actual or assumed. But it appears also to be possible that 
an inferiority complex may be tlie product of one vividly 
incense and dramatic experience. Some great disappoint* 
ment or some highly tactless remaik on the pan of some 
respected adult may lie enough to sun a complex. 

Good and Bad Conflicts. It must not be concluded, 
however, that all conflicts in behavior are bad. Far from it. 
Only some of them are. When one suns to say KHnething 
and then realties that it would be wiser not to make Uut 
remark the impulse is inhibited. Tliat is a case of conflia 
obviously. But it is also as obviously a socially desirable 
fo rm of conflict. We would be in a sad way indeed were it 
not for this ability to inhibit reactions before they have be* 
come oven and complete. Frequently wc stan to do things 
and then become aware, on second thought as wc say, that 
such conduct is not couneous or wise and as a consequence 
the tendency to action is inhibited. Only by such conflict 
can self*conuol betome esublished. Much of the discipline 
of children in the home is designed to esublish conflicts 
which will make decent conduct more likely to prevail. 

Conflicts aie bad only wlten the opposed or checked im- 
pulse is so strong or so recurrently aroused as to become a 
cause of trouble. Sometimes, often in fact, the opposed or 
dtecked impulse is provided means of satishuxton or expres- 
sion at some other time, and in some fashiim whidi will do 
no haiTO. When, for example, we are made very angry and 
are disposed to express ourselves fully and fxttAy at the 
Xttacream person himself, we find that we are inhibited by 
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thoughts o£ pirojmety, wiadom, future needs and the like. 
We then go to some friend and “blow ofT where we know 
that no harm will be done. It is known that some persdni 
under such circumstances relieve their feeiir^ in the privacy 
of their own room or office. Substitute modes of satisfactum 
are often discovered for the satisfaction of the confiict in* 
Uibited impulse. At some other time and in some quite 
different manner the impulse may be satisfied. The person 
whose drive for the feeling of power or achievement is 
blocked, later on finds satisfaction in doing something quite 
different, but in doing it so much better than someone else 
that there is aroused the glow of achievement and satisfac- 
tion of die drive. 

Results of Conflicts in Behavior. Some recognized forms 

behavior caused by the presence of conflicts within the 
|>crsonaiity desene special mention. In small children a 
tantrum, or violent expression of temper, is a form of con- 
duct caused by confUci. Something is desired and the desire 
is opposed by rules or regulations or the presence of mother 
or nurse or someone. The result is the violent emotional 
<iutburst. The same behavior is sometimes, although fortu- 
nately far less often, to tie observed in the behavior of adults. 
There arc persons who never entirely outgrow childish ways 
of behaving. 

It i.s interesting to observe in adults and later adolescents 
what is technically termed regression. One may occasionally 
observe the dignified, ordinarily poised, business man in an 
argument laid it impassible to convince his opponent, to 
make him ‘'listen to reason" as he says. The features of a 
psychologicai conflict are immediately obscrv'ablc. The de- 
sire to convince the other man is blocked by the perceptions 
of obtusenesai or stubbonmess in the other. Tlrcn. with fail- 
ure in figjlit, the man sufferii^ the conflict resorts to childish: 
ways behaving. This is regresnort. He is seen and beard 
to talk loiider and louder, to gesticulate ever mcare Wi|dihr; 
and probably in dte end resent to the c h i ldi s h tridk . 
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naoMs (pro&nity). This is a good example of the thp back- 
ward down the genetic scale to older ways of behavior when 
the conflict can be solved in no other apparent way. It Is 
this return to old ways of behavior that is termed regression. 
Conflicts not infrequently lie behind delinquent behavior. 
Stealing by boys and girls is frequently a good example, al- 
though it must not be thought that all stealing is so mod- 
vaKd. There is the desire to excel, to overcome, blocked by 
parental and otiier restrictions or lack of opportunity. The 
thrill of achievement is denied. Tlte result is much impul- 
sive. erratic activity, as an expression of the desire to excel. 
Successful stealing offers a ready me.vns of winning over 
others, of getting a thrill of achievement, and it is a means 
achievement far too frequently resorted to by children 
whose desires are blocked. Proof of this interpretation of 
such delinquency can be found in the many instances where 
the stealing disappears promptly when some activity is pro- 
vided which supplies satisfaaion for the normal desire to 
achieve and to get a thrill. That tliere are other causes for 
delinquency no one can doubt, but careful analysis will 
often reveal that where other causes are at first accepted a 
conflict may be found at the bottom of the trouble. 
v'jPtcijlectsoa is still another form of bchas'tor growing out 
of cmmlciing impulses. A good example of this is when a 
pCzaon stumbles over a chair and then kicks the chair as 
though the chair were itself somehow to blame for the acci- 
dent. Aaually the easy forward progress of a certain form 
of activity has been blocked by the chair, but the real fault 
lies within the person who stumbled over the chair. He has 
been clumsy enouf^ in his haste to fail to observe exactly 
where the chair stood and just how to move tn order to avoid 
it. The impulse to forward progress has been actually 
blocked then by the clumsinesi of the individual himself. 
The pierson who should have been lucked it the individoai 
j wiio itumifled. But it is human to dislike admtsncai tNit 
a case is m fliultt hence the fault is fwo^cted onto the 
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Other examples of uich projection may easily be discxnr- 
ered. The who has struck another boy may Mien 
caught and accused of his fault loudly assert that a certain 
other boy “told him to do it.“ This is a lie erf course but 
the psychologist observes that the form of the lie is due to a 
projection. It is disagreeable to admit that the self is at 
faujjL and so the impulse is blamed upon another person, 
'i^tionalization is likewise a common form of activity 
motivated by a conflict and may at times take on the appear* 
ance of a defense mechanism. Essentially, rationalization is 
the construaion or acceptation of some principle juxording 
to which some prior action of the person involved will ap* 
{tear to be commendable when under ordinary drcumstances 
it would result in a blameworthy state. The boy who neg* 
letts his lessons seriously and as a consequence receives a 
failing grade at the end of the term is prone to rationalize 
his failure. It is disagreeable to admit that the fault is his. 
He seeks approval like all human beings, especially the ap* 
proval of his parents. The desire for approval and the ad> 
mission of negligence appear to be in conflict and decidedly 
to his own disadvantage. Then he develops the notion that 
the teacher is really a very incompetent teacher and that 
perhaps his own failure is not his foult but attribuuble to 
the iiKompctency of the teaching. A failure due to poor 
teaching is far less disagreeable than a failure due to one’s 
own negligence. Therefore, as long as he can convince him- 
self of the incompetence of the teacher he feels a little better 
about it. Moral delinquencies and failures to live up to 
long-accepted social obligations are often so rattonalized. 
Some people find much relief and comfort in just such 
rationadizatioos until somemie, councously or not* succeeds 
in puncturing them. 

A pcracmal weakness, inability, or defea may be radon- 
alized and thus some of the diss^[reealrfe ccmseq ue Dces 
avoided* but the better and healthier vmy is to dewlap 9 
compensation, The diild Mio does not do well tn sd!^ 
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fa^iienUy ocMnpensates Ccm* hb <tefideiicy by superipr 
achtevemcnu on the playground. And, likewise, the daild 
who does not do well on the playground may find compen- 
sating achievement in the work of the school room. It is 
sometimes contended that many great scholars became such 
through the early effort to ccmipensate for the inability to 
achieve in physical activities. The blind, the deaf, and per- 
smis otherwise crippled are fiiinous for their development of 
compensating skills. Compensation differs from defense in 
that there is involved no effmrt to conceal or avoid. There 
is a frank admission of the inability and an effort equally 
frank to develop some form of achievement which will com- 


pcpace. 

Maladjustment as Handicap. The child or the adult in 
whom there are seriously conflicting tendencies to action is 
very likely to become what is known as a maladjusted indi- 
vidual. The person who has a had temper because of an 
inferiority complex is not likely to have many friends or to 
be eleaed to of^es or to reorive in any form as much recog- 
nition as most human beings desire. Such a person is said 
to be maladjusted. But the person in whom responses are 
well coKudinated, who knows what to do in every situation 
and does it with ease and grace, is usually admired and nude 
welcome everywhere. Such a person is said to be well- 
adjusted. The development of happy social relations is a 
phase of all normal development. Where this is missing, 
where there is maladjustment in some form, there is an in- 
evitable handicap to development. 

In the foregoing paragraphs many causes of maladjust- 
ment have beoi discussed. The child who suffers a sensory 
defect has his social difficulties and hence is often mal- 
adjusted. Left-handedness, speech defects and disturbances, 
focial attitudes whidi interfere with growth and happisieai, 
^toofikts, projcctiont. rationaUzatians and all the rest are 
hofh catkset and ctmseque^txs of maiadjustment. It must he 
himoas that a child who suffers any of these will have tiffffi- 
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culty with hit assodatcs, with hit idiool wori, with hi* 
teachert, and to on. The result may be a greatly uneven 
development. He may grow in physique, in intelligence 
and in knowledge but in social relations may easily remain 
easentially a child. Such imuncet are not at all uncommon. 
Fortunately they are noiv better understood. The awkward 
and the difficult child is properly no longer thought cA as 
innately queer but as the victim of tome circumstances 
which militate against achievement. Many school systems 
employ experts who study these special cases and on the basis 
of their analyses coach the teachers, the parents, the children 
themselves, and all otiiers concerned and are thus often able 
to relieve the difficulties. 
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Chapter XIV 

FATIGUE, SLEEP, DRUGS 

One of the most ttoublesome disturbers of human effi* 
dency is hitigue. It is a common experience. Most people 
know what it is to be tired. .And most people suppose that 
the study of fatigue is a relatively simple matter. But it has 
not proved to be such. Even the definition of fatigue has 
been difficult and it has proved to be a peculiarly difficult 
item to subject to measurement. That there arc two aspects 
of fatigue to be considered everyone who studies the subject 
recognizes. There is the loss of functicmal capacity as the 
consequence of actual work done. This is conceived physi- 
ologically as the consumption of energy-producing com- 
pounds stored in the nerve cells. For the restoration of 
those compounds prolonged rest and sleep is necessary. 
There is aim another aspect of fatigue. That is the effect of 
the presence in the body of the products of metabolism, 
^gue products as they are sometimes ailed. These are 
partially known. There is carbon dioxide, lactic acid and 
pnffiably other tilings. These probably produce the Catigue 
sensations with which all are familiar. It is the effect of 
dtese which can be anceled by some drugs but their re* 
moval and the restoration of the energy-producing sub- 
stances are not produced by taking a little caffein or other 
drug. These can be removed and the others restored only 
by rest and normal sleep. 

Ordinarily we now think of hitigue as the reduction of the 
Opacity lor function through the actual effects of activity. 
1n^ ratio between the two it not simple and direct. At lean 
HO fiw as we know it is not There may be no apparent DO* 
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dtiaion tif capacity aftar contideraUe aotvity. And Uicre 
may appear to be considerabte reduction of capacity after 
very little activity. Why this diould all be » not tdesur. And 
why it should be so difficult to measure fatigue is also not 
quite clear. But the facts are as they have been stated. Of 
some of the effects of fatigue upon other functions we do 
know a little and to these it is necessary to give the most of 
our attention. 

Attention Effects of Fatigue. Fatigue produces charac* 
tcristic sensations. These are distracting and thus disturb 
continued attention. The student who has lost sleep and b 
very tired complains of his inability to keep his mind on hb 
work. His attention wanders when it should be upon die 
task in hand. He may be painfully aware of his tired condi* 
tion or it may be just that his thoughts wander to other 
things. 

This change may be described in terms of the kind of 
attention evident. The higher or derived forms of attention 
disappear under fatigue and there is a return to the older or 
simpler forms of attention. From the derived forms the 
person tends to slip back to voluntary attention in which 
there is effort. Thu of course is no help because to main- 
tain attention by this effortful method b all the more 
fatiguing. When this, too, b worn down by fatigue the per- 
son will find himself slipping badt to the spontaneous 
attention of childltood. He can then apply himself steadily 
to nothing. His thoughu wander hich^ and yon over any- 
thing and everything but to nothing for any length of dme. 

Memory Effect* of Fatigue. A tired mind 
learn readily. Thu is now well established and b an impor- 
tant observation. Impressionability appears to be reduoedi 
with btigue. Persons who have climbed high mountaim 
frequently 6 ul to recall anything that they saw fitom the 
Th^ woe 10 tued from the efort ci the dimb that they 
were unable to attend effectively to what they saw aber they 
readi^ the top. Hence their inabtUty to recall. fStudei^ 
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mho haye Mt up a}} in preparation Iw an «i|^ 

'Often find that in the later hoim of the night the maieritd 
jthey go over docs not have much effect. They are too tired 
to he impreasionable or to attend well. 

So htr as we know, recall u also seriously aff^ted by 
faUigue. When one is fatigued the tendency is to recall silly 
and unimportant things. Associations which come to mind 
in a fatigued state tend to be meaningless and thus useless. 
Evidence of this appears in the experience of most persons. 
When very tired, students find it next to impossible to recall 
in the examination room items which tliey could ordinarily 
recall very well. They can only think of siDy and unimpor* 
lant things when they want to think of hems of importance. 

l^e^Ognttion. a very imfxurtant {xirt of the memory experi- 
ence, may not appear at all, as a consequence of fatigue, 
instances are reported of persons who were able to recognize 
the nature of items about Uiem of hou.<es, and streets, street 
cars and the like but were quite unable to recognize the 
names of streets, a very impm-tant item in knowing where 
one is. Thus such persons would find themselves touUy lost 
in ptlaces where they were actually quite at home. Perhaps 
this happens in a very mild way in ordinary experiences of 
fatigue. >Vhat is recalled may not be recogniz^ as of im- 
portance and so not followed up because of the fotigue. 

Inhibitions Weakened by Fatigue. The development of 
mhibiuons has already been indicated as one of the impor- 
tant features of growing up. The infant has none, the child 
few, the adolescent has achieved many, but in the adult 
dbere is normally much control by them. One effect of 
fatigue is to weaken these inhibitions. That means, of 
oDurse, that a fatigued person is much more likdy to 
inipiiinyely, to do thinfp which he may subsequently regret. 
The fatigued diild ts much more irritable and difficult to 
fiianage. The fatigued youth, while normally responnbie 
isnough-for a youth, will be much more likely to do the itii' 
polsive an4 erratic thing. Extreme fatigte is likely to 
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tribute tjj, if not actually produce, hysterical states. Hysteria 
is primarily control by emotion when normal inhibitions are 
either weak or weakened by some cause. Fatigue may fre- 
quently be the cause; and hysterical attacks the result. The 
common form of "hysterics” in which some emotions break 
loose from normal control occurs usually in a state of 
fatigue. The once famous cases of shell-shock, which ap- 
{)cared with such distressing frequency during the World 
War, were in large part due to tlie great fatigue produced 
by the kind of life the soldiers were forced to lead. Rest 
was thus a large factor in their recovery. 

Fatigue and Reaction Time. The average length of an 
individual's reaction time is increased; and the reaction time 
IS also made more variable by fatigue. These facts bar- 
monire very well with the rest that is known of fatigue. 
Tliey also point to the generally reduced capacity for func- 
tion of the tired nervous system. 

Fatigue and Accidents. Related to many of the fore- 
i^oing items is the fact dial a fatigued person is much more 
pi one to accidents of all kinds. His attention is not as per- 
fea and steady; and his reactions are not as prompt. Asio- 
(tations are poor and so the judgment is not as s;ood. 
Industries have found that workers are more prone to 
aicidenu toward the end of a woik period. Interestingly 
enough the frequency of accidents docs not rise steadily from 
the beginning to the end of a work period. They rise to a 
|K‘ak toward the end and then the frequency hills off quite 
ijpidly. Probably this is because tliere is less work dime 
(hiring the lauer part of a work period, and so there is less 
opportunity for the accidents to take place. If the workers 
were pressed to work as steadily right to the end this curve 
of accidents svould probably rise continuously. AutoroblHle 
accidenu are doubtless alio t^ten due to fatigue. Thai mo- 
mentary falling asleep is die cause of many accidents has 
lieen much pubtietzed. but there is also the possihUity that 
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a fattigiied driver may not act as promptly nor with as good 
jvuAgmem in an emergency as would a retted driver. 

PuiMS and Work. Mudi attention has been given to the 
elfect of rest pauses upon wprk efficiency. It has been found 
for example that a worker wlio rests fee a few minutes with 
^regular frequency docs more than the same worker steadily 
'or with less frequent rest periods. A brief period of intenrive 
work, depending upon the nature of the work done, and 
then a short pause, when the efficiency of the worker is be- 
ginning to decline a little, results in much greater produc- 
tion. 

In studying lessons, this principle may be applied but with 
cextain considerations. It is true that one can study most 
effectively if there are occasional stops for rest. But the rest 
should not come as frequently as in some manual activity 
which produces boredom more easily tlian docs study. In- 
deed one of the most valuable features of a rest period is the 
elimination of boredom and its effects. There is also a fea- 
ture known as swing or habituation. Wlien one first starts 
to study one may have been occupied with other things 
which do not drop away at once and so the work starts a 
little unccmgenially and a little awkwardly. Students w'ho 
have attempted to write a theme by sitting down and going 
directly to work upon it know this experience very well. But 
after a little application the extraneous tlioughu drop away, 
the work gpes letter and better. This is known as swing or 
habituation. A rest pause should not be brought in so soon 
ai to break the effect of this swing. And, it may be added, 
a rest pause should never be so long as to remove the possi- 
biUty of getting back into swing very quickly when the work 
it resumed. The pause, however, seems to contribute much 
toward the postptuiement of the disturbance by fatigue. 

SSgna of Fatigue. These are all curiously quite unreli- 
alde. As a matter of fact, there is no good of how 

ttaAf wt are to work. Many a person has found that hit 
onwh ieeltngi are a very poor indicatkm bis actual capacity 
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for cffcNPt. He may have little inclination to work and be* 
lieve that he is too fatigued to accomplish much. But if in 
such a state he forces himself to attack the job he often finds 
Uiat he is soon in the swing and doing very well indeed. 
FeeliiOg tired is thus no certain indication of the presence of 
fatigue. Probably the only way to be sure is to try the work 
and find out. Experimental testa have been made upon this 
topic with the same results— that the feelings are no safe 
indication of what one is capable of doing. 

Confusion with Monotony and Boredomu The actual 
effects of fatigue, irritability, restlessness, the disinclination 
to continue, and so on. are well known to all students. But 
tlicse are easily confused with the effects of monotony and 
the loss of interest. When any work is lacking in interest for 
the worker and becomes monotonous there is the diilnclina' 
tion to continue unless tlterc is some ulterior motivation. 
But ordinarily moncKony is a common cause of what appears 
to be fatigue. So too with boredom. Some have thought 
tliat boredom was more important titan fatigue. Because* 
when boredom is removed bv the development of some spe- 
(ial interest, it has been found that the person was appar- 
ently just as capable of work as before. Certainly boredom 
is to be given careful consideration. Probably in the life 
of the student the occasional rest period is chiefly valuable 
for its removal of bmredom. Just what boredom is we do not 
know so well. But certainly it produces a cemdition not eas- 
ily distinguishable from fatigue. The person who has sat 
tltrough a very boresome lecture may feel very tired when 
it is over, althou^ he has paid very little attention and done 
no more work than to matnttin himself in the chair. 

The Nature of Sleep. Sleep is the natural way for rcniow 
ing the cStcu of work and fatigue. It is an experience so 
commtm that <me may be surprised that our knowledge about 
it is no greater than it is. Up to very recently we bad far 
more theory than Caa concerning what was actually taking 
plux in the body while a person slept. But* fovuiiMlcil^ 



412 FATiCUE, SLEFF, DRUGS 

recent years have seen a revival o£ interest in its study vdth 
the result that there are many things about sleep now very 
well established. Two things certainly take place during the 
sleep period. One is the restemtiem in the nerve cells of the 
unstalUe compounds necessary for activity. Another is the 
removal from the vicinity of the nen'e cells of the products 
of activity, of those substances which cause the consciousness 
of fatigue. Thus a proper period of sleep in which the 
normal restorative processes arc working normally should 
leave the individual as ready to work again as he was orig- 
inally. 

Effectiveness of Sleep. The full restoration of functional 
capacity mentioned in the preceding paragraph depends of 
course upon many things. It depends upon the length of 
the period. But how long a peri^ is necessary, how much 
sleep each individual needs, cannot be stated definitely be- 
cause we are quite certain that in this feature there are very 
large individual differences. The amount of sleep which 
will completely restore one person is not enough for anoUter. 
I It is obvious also that the amount must vary with age. 
The infant sleeps a very large jmt of the twenty-four hours 
of a day. As wakefulness increases, as activity increases, less 
and less sleep appears to be necessary. Perhaps the recupera- 
tive processes improve also with the years, and perhaps tltc 
wiaking activity does not make such serious demands an the 
later years as in infancy, but in any case not so much sleep 
is n e cessary as the person approaches maturity. There is 
danger here, however, in assuming that dais change goes on 
indefinitely. Many young people make the mistake of be- 
lieving that they need mudi less sleep than they actually 
require. 

The effectiveness of sleep depends also upon the quality 
of the sleep. Both the quantity and the qi;^ity are impor- 
tamt. The person may sleep ei^t hours, which should prob- 
ably be adequate fmr the adult, and yet because of the nature 
«f the sleep find himself not much refreshed by it. The 
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troabled wakeful sleep oC the worried person does not jfiro- 
duce the recuperation necessary for the day’s activity. Ttoe 
differences between a good sound sleep and a disturbed sleep 
arc familiar to everyone. It needs merely to be stressed that 
the effectiveness of the sleep is to be related to the quality 
as well as the quantity. A troubled person coming to die 
psychologist for consultation may state that he has a sufficient 
number of hours of sleep. Obviously the consultant must 
consider the quality of it also. 

^Depth of Sleq).” The notion that sleep varied in depth 
was long current. Just where it arose no one today seems 
to know, but it was long accepted in the best of scientific 
circles. It was supposed that sleep was a general condition 
into which one might pass to a greater or less degree. This 
degree of die state was designated as the depth of sleep. 

It was supposed that the depth of the sleep could be meas- 
ured by the strength of any stimulus necessary to arouse. It 
did not appear to matter much which sensory threshold was 
used. The auditory and the cutaneous pain thresholds were 
commonly used because of their convenience. If a person 
did not wake when a strcmg sound was made then it was 
reasoned that such a person was in a very deep sleep. If a 
slight sound awakened them they were supposed to be in a 
sliallow sleep. By such methods of study a curve was ob- 
tained for the course of a normal sleep period. According to 
this the sleeper (ell rapidly into a very deep sleep, the great- 
est depth being achieved somewhere in the second hour of 
the sleep peri^. .\ftcr that the sleep grew steadily moi'c 
and more shallow until the waking point was reached. This 
was accepted everywhere as the normal curve of sleep. 

Gradually the realization spread that this was probably 
not to be thought of as a curve of the depth of sleep. People 
came to question the old concejx that sleep was a general 
condition into whidi a person passed in a greater or lener 
degree and which could be measoitd by any seiuory disturb- 
3unce. The old studies of the depdi of sleep were l e vi ewei l ' 
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and Imind to be veiy dt^et^ve. This Usd to the need bE a 
better ccmcept and of better methods for the experimental 
nudy of deep. The result was the develt^pment of a method 
for the study of sleep by the measurement of the amount of 
movement made during sleep. Special apparattu was de- 
vised for attachment to the bed upon which a sleeper lay by 
whidi every movement could be automatically recorded. 

The result of these studies of degree of quiescence during 
de<q> are now accepted as much better becatise they do not 
rest upon some conception of the nature of sleep, but present 
directly the actual behavior of a person while asleep. These 
studies show, however, that the amount of movement de- 
clines after the person goes to sleep to some place in the 
second hour and then the number of movements increases 
with a gradual rise up to Uie point of waking. Tliat tins is 
practically identical with the old measures of the depth of 
deep by sensory disturbance is obvious, but it docs not imply 
that the depth of sleep has been measured. The claim is 
merely that the amount of sleep or degree of quiescence Iras 
been recorded. 

It IS further important to observe that the amount of 
movement for the average sleeper is considerable. Normal 
healthy sleepers make from 20 to 45 movements in the course 
of a night, and most of these are fairly large movements in- 
volving the general position of the sleeper. Apparently these 
nmvements are associated with the circulation of blood and 
die general condition of the tissues in those areas which are 
prmsing against the bed. They seem also associated with 
the emotional sute of the sleeper. It has been found that 
dm sleqi of children may be altered significantly by the ex- 
perience of seeing a moving picture show in the evening 
tmfore. These movements can also be affected by fatigue 
and drugs. They seem to be significant indkatars ol the 
tfoiidition of the sleeper vdiether tired, or druggcxt, m emb- 
dpnaUy exched, or vdiat. 
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DtstnrbancM of Sleep. Parents early team that the very 
tired child and the very excited child does not sleep well. 
Peace of mind and general quietude b necessary to good 
sleep, if a person is overly fatigued that condition may even 
prevent his going to sleep easily. And if a person b emo- 
tionally aroused, frightened or very angry, he does not go 
to sleep easily for the obvious reason that the sympathetic 
division of the autonomic system is activated instead of the 
paras>tn pathetic. 

Unfamiliar patterns of stimuli are also a common cause 
of poor sleep. Tlie person who is habituated to going to 
sleep in a bed which produces a certain familiar pattern of 
pressures may not be able to go to sleep readily when he 
attempts to steep in a bed which produces a very different 
pattern of pressures. A familiar pattern of noises outside 
may have no effect upon the sleeper accustomed to them but 
nuy have a very disturbing effect upon one who is accus- 
tomed to a different pattern of sound stimulation. Sleep 
may of course also be dbturbed by bodily pains and other 
disturbing physical states. 

Effects of Loss of Sleep. Prolonged loss of sleep pro- 
duces effects which have been very carefully studied. But 
these experimental studies of great loss of sleep are merely 
the exaggeration of those effects which most people have 
oliserved in themselves or others when very tired. There 
is the familiar irriubility, and a notable disinclination to 
work. Attention is poor. It vranders from erne thing to 
another no matter how much the person may wish to keep 
it steady. In some extreme cases of loss of sleep there are 
reports of hallucinations. 

The experimental studies have largely failed for a reason 
which has no little practical significance. The method has 
been to subject the person to a number of tests before the 
sleep fan bqgim and then to retest him after the sleep fan; 
bad ended and before the person b permitted to go to hb 
much-needed rest. The results of sudi work. hcn|rever, Imve 
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largely failed to reveal significant effects of the loss of sleep, 
although the person who applies the tests may observe in the 
subjects the very effects of sleep maitioned. Apparently the 
reason why the tests hiil is because the subjea of the experi* 
meht can for the brief period of the lest exert sufficient effort 
to compensate for the effects of the loss of sleep. This 
appears often in everyday life. We may see a person who 
appears to be much too tired to keep further engagements 
brace up and carry on in an amazingly effective manner. 

For practical purposes it is important to observe also that 
the effects of the loss of sleep are probably cumulative. A 
normal period of sleep should restore the person to a fully 
rested cemdition. But if the period of sleep is too short or 
too poor to do this, then the person starts the next day below 
his maximum. If another night fails to restore him, then 
another day is begun still further below normal. As this 
goes on it is easy to observe that very great fatigue may 
eventually be the consequence. 

Learning and Sleep. Sleep is now known to have an in- 
j teresting effect upon learning. Tlte fading out of an impres- 
I skm is considerably slowed by a period of sleep. In other 
svords if a person is memorizing something, the intervention 
of a period of sleep does not result in the same amount of 
k» as would a comparable period of wakefulness. This 
does not mean that one is learning while he sleeps but rather 
that he is not forgetting so fast while he sleeps. 

Popular notions about the solution of problems in one’s 
deep must be largely discounted. There is no evidence for 
the belief that mathematical problems can be solved better 
while asleep. When such claims are carefully studied one 
folds that the person who claims to have solved the problem 
in his sleep has actually solved the problem upmi waking. 
Tbe night before be probably got into a rut and woshed 
adwayi in a wrong diseetton. Sleep removed the set towaid 
fheae boid habits and made poMible a fresh attack upon the 
|wobiem in tbe morning and the achievement of the s^uUon. 
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Alcohol. Whatever one may think about the pro|»iety of 
the use of alcohol as a beverage, all must admit that its to^ 
effect is that a depressant. There is much popular mis- 
conception of this. But so much experimental work is now 
available for evidence that no one can seriously ccmtest the 
depressant nature of the effects of drinking alcohol. There 
has been some indication that a first effect of small doses 
might be slightly stimulating to menul processes but all 
studies indicate that this soon disappears and that the effect 
of larger doses is always depressant. This applies of course 
to the central nervous system and it is with tliat tliat the psy- 
chologist is first interested when he considers the body of the 
human being. Other effects, appearing as a consequence of 
the weakening of inhibitions, may be the reason why people 
have been misled into thinking tliat alcohol is a stimulant.* 

The course of normal intoxication by alcohol reveals the ' 
tlepressatu influences. One of the first effects is a disturbance 
of die control of attention. The mind wanders rapidly from 
one thing to another. Such a person soon tells all his secrets, 
or many things that he would normally keep to himself. 
Tliis exemplifies the weakening of inhibition. Then, as the 
control still further weakens, the emotions are no longer 
subjea to the same inhibition. The consequence is that 
the intoxicated person becomes easily made tearful and sym- 
pathetic to an effusive and unpleasant degree. Anger is like- 
wise easily aroused. Tlie speech becoming thick indicates 
rhe loss of control of the higher coKirdinations. The course 
of intoxication is progressive and downward toward the older 
and lower func'ticms. Eventually the person loses control of 
his skeletal muscles and is unable to walk steadily or may 
even so completely lose control as to be unable to walk at all. 
This depressant efi^ of alcdhol upon the higher mental 
function may alio be obsorved in the nature of die emotioiial 
responses. There is early a dulling of the finer or nicer feel- 

I fimaMMi, Haven (Ed.). Aleokdt amd Mmt, New Vmt. Sfacnitttan. i9g|«. 
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\ ingi. The peism beccmies oio^ and more rude and vulgar. 
: Evenfuftlly only the ino$t primitive emotions appear. 

Why iiM Uae of Alcohol? Many have asked this ques* 
tton, especially upon discovering that the flavor of an alco- 
hoik drink is ordinarily not pleasant. One probable cause 
is the search for tltat feeling of well4being whidi every nm> 
mal person desires to have. As the higher mental processes 
are deadened by alcohol there comes to the individual a sort 
feeling of well-being, or ouphoria. which to many is a 
welcome relief. That this is misleading can be readUy 
denKNistrated. Many suppose that they can think better at 
such times or that some latent powers are released. But ex- 
perimental studies all point to this being a complete illusion. 
Perhaps alcc^ol is us^ in order to achieve this false sense 
of well-being. 

A little alcdiol. by weakening inhibitions, makes people 
less sensitive and so more genial, happy, and gay. Many a 
party is apparently livened-up considerably by a few drinks. 
Under the effect of alcohol the diners forget their cares and 
UFoubles and responsibilities and become more sociable. By 
the same means genuine anxieties may be forgotten or es- 
. taped. It is probable that many an alcoholic person drinks 
t 0 escape his troubles. He drowns his sorrows in a flood of 
aloohol which deadens him to his situation in life. Young 
people also sometimes begin drinking under the false im- 
presrion that it is smart, or being like grown-ups. to do so. 
But whatever the motivation, the effects are always the same. 
And the after-effects are just as disagreeable, coming as they 
d|o with the realimtion that perhaps in the intoxicated state 
something has been done for which they will be greatly 
aduuned. 

Reiattoa to Penoiudity Integration. One of the well- 
iatablished facts about alc^olic ^ecu is that they vary with 
spe and die degree of persmiaiity osgankmioii. The well' 
Integrated adult resists the effecu of alaffiot far better ihan 
pooriy ime^rated- Thus one oftm fimii i^t 
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chronic alcoholism is basal upon an abnormal paaoiaali^. 
Such are by nature far less able to control and so they yield 
to the temptation mcne readily. 

It will be recalled that there are not only large individual 
differences among adults in this matter of personality organ* 
imtimi but that individuals vary in this degree of organtza* 
lion as they vary in age. The child has little organization 
and control, the youth much by comparison but by compari- 
son with the well-organized adult is still immature and likely 
to be impulsive. So it should be clear why the e&cts of 
alcohol are greater upon chiidrm and youth than upon well- 
organized adults. They are also in the reverse of the normal 
ilirection of growth. Growing-up means becoming better 
and better organized so that the stimulating events of life 
do not disturb so easily. Tlie use of alcohol is thus in exactly 
the opposite direction. The chronic use of alcohol means a 
chronic delay in the development of integration and control. 

Relation to Fatigue and Excitement. It was pointed out ' 
above that a fatigued person has a poorer control than one 
who is fully rested. Fatigue thus has an effect similar to that 
of alcohol. Tins explains some otiierwtse puzzling Instances 
of alcohol effects. Not infrequently one will meet a person 
who has had a little alcohol but is assured that the person 
cannot possibly be intoxicated because he has had so little. 
The amount Uiat has been imbibed may actually be not 
enough to produce intoxication in the ordinary person of 
(hat age. But if one finds that the person had been very 
tired belore taking the alcoholic drink one may then under- 
stand why the unexpected and unusual effects. The fatigue 
l>ad already prepared the person for loss of cerebrad control 
and the alc^ol taken was suflkient to complete the loss. 
Doubtless neither the fatigue nor the alcohol alone would 
have had so great am tSket. 

Emotional oadtement, it has been pointed out above. Is 
also of the conttant a^Eort to keq> the ano- 

tions within bouaidi. Bmh work and emotional excitemient 
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thiu ocMiibuie to weaken control. Then this is supfile* 
mented by alcohol the jdl> is quite complete. This may 
often be seen when tired individuals deci^ that they need 
recreation. They are already inclined to forget and to act 
impulsively. They add to this some alcohol and they are 
quickly intoxicated to a point where they are likely to do 
almost anything. Their ideals and inlubitions are now too 
weakened by the combined effects of fatigue and alcdiol to 
have much influence. 

C a***n The common use of this drug, which is the active 
principle in tea and coffee and certain soda-fountain drinks, 
makes a detailed knowledge of its effects highly desirable. 
Unfortunately, however, although it has been much studied, 
the results of the studies are not so certain and unequivocal 
as in the case of alcohol. Some studies appear to indicate 
an improvement under iu influence of ccruin hi(^er mental 
processes. Work is reported to be more efiiciently done; test 
scores are better; the person is more clearly awake; and the 
reflex time is shorter. But other studies quite as reliably 
done give quite different results. The subjects are reported 
to do poorer work, to have lengthened reaction times, to 
have lost in accuracy, to be unable to concentrate as well. 
Inhibitions are said to be weakened and there is the appear- 
ance of headaches and dizziness. So just what to accept from 
ffiese is not clear. 

Of one thing we may be certain and that is that there are 
large, very large, individual differences in the effects of 
taffein. Some persons are very sensitive to it and show 
dearly its effects; other persons are quite hardened to it and 
diow its effects but slightly if at all. There is some indica- 
tion that larger doses are more likely to be deprauant in 
their eflbcts than arc smaller doses, but even this is subject 
|o the influence of individual differences. 

Where caffein does deaden the sense of fatigue, and it is 
pimst uied Imr that |Hirpose, it should be clearly undeciiond 
dot the caffein has not renored the functkmal capacity eff 
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the penon using it. The fadgue only has been removed. 
Thus nature's warning that rest is needed has been silaaced. 
The person is permitted to continue to work when in need 
of rest, to hitigue himself still more. And this may be dan- 
gerous. Students frequently when confronted by a stressful 
examination situation, for which they should have prepared 
long before, are prone to use caSein as a means of keeping 
themselves at work and awake. When this is done it should 
lie kept in mind that the ultimate consequences are a still 
greatCT fatigue, or exhaustion of the substances necessary to 
activity, and thus a proportionately greater amount of rest is 
necessary for complete restoration.* 

Tobacco. Omceming the effects of tobacco upon the per- 
M>nality and work of human beings, much that is unreliable 
has been written and publislied. Prejudice has liere entered 
in more than in the consideration of any other drug, with the 
possible exception of alcohol. We have been told that smok- 
ing produced poor scliolarship in school. But for most of 
these alleged effects of tobacco tliere is no reliable evidence. 

Of experimental studies there have been many but only a 
few which have been done by methods which can be trusted. 
Experimental work with smoking has been especially dif- 
hcult because of the problem of developing a method for 
control. Just how to have a group of experimental subjects 
who thought that they had smoked and had actually not 
smoked for comparison with the work of subjects who had 
been subjected to the effects of smoking was the problem. 

* The liienittie «ni calMn effect* he* new been well digeited and brougltt 
toRCihcr for general readins- hoc refctcncts one iliould lee U>e followiag: 

CoolLlin, Edmund S.. PrinapUa of Abnormml thyehotogy. p. 44a. 

Hull. C 1 ~. ‘Tbe Influence uf Calidne and Other Faaora on Certain Phe- 
nomena of Kote Learning.*' Jountei of Cenerat Ptydkalogy, iggs. %%, 
* 49 -» 74 - 

Miller, N. £.. and Miles, W. R.. **Eflcct Ot Oilieine on the Running Speed 
oC Hungry. Smiated and Fraetrated Rata," iowmof of Cemptmrttoe fty- 
dtoUtgf, 191 }, ao. S97-4'a- 

Swiucc, St. Oair A., ‘’Tte Effect o( Caffeine on EKperinMmtal Extinction 
oC Coodittownd Renetjona.** /otmmf of Genenaf Aiychology. 141^ 

.7S-9S. 
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£vtni;Q«% and im»w w« know aooie diin|i 

about the effects of tobacco with confidence in the reliability 
of the observations. We know certainly that smoking doet 
duturb eye^and coordinatitms. One beccmies trembly anc 
inaccurate as a consequence of smoking tobacco. Nice oo 
oniinations are disturbed. On the truly mental effects vtt 
are not so certain. There is some indication of slight effect 
on percej^on, memory and learning but the effects, if reU 
able, are very slight and thus of little tmporunce. 

Many studies have been made of the relationsliip betweer 
achotd grades and smokit^f, it has been demonstrated rnort 
than once that lower grades are associated with the habit o: 
smokii^. But it cannot be safely concluded from this thai 
the smoking caused the poor grades. Students of high men 
tad atnlity and high scholastic records smoke: so do student 
of pocM* ability and poor records. The truth appears to b< 
that smcddng and low grades are associated but not causally 
Loafers are mote likely to smoke and loafers are more likely 
io have pocK- school records. The industrious student may 
have Ideals which prevent smoking and the industrious stu 
dent may be very serious about his work, serious also aboui 
ihe expenditure of money, and so for economical reason! 
does not smoke. The industrious student also does not have 
the time for loafing and the development of the habits asso 
ctated with loafing. In the same faslucm docs smoking be 
come asioriated with delinquency. 

Much misunderstanding has arisen from the establishec 
fact that many able minds can do their best creative worl 
while smoking. That this is true even the most earnest 
opponent of smoking must admit, but it does not force th< 
conclusion that the excellent work is attributable to soiim 
juiefital effea of the nnoking. It is probable that the smok 
log is simjdy a part of the pattern of stimuli to which th< 
inocesifiU wmkm has become The amolunqi 

3 • L., •The iaflwiKir of Tolioao SiMifciii« in Ifonwl MUbmef*' 

tats, M. wo. 5. 



is thus in die mme ckuM » the Camdsar ded;, the fiatniiluir 
chair, the {^iliar Utter on the dedi. and so on, all are far 
tures to which the workman has become habituated, condi- 
tioned, so that without them he is uncomfortable and unable 
to work well. He is unable to work well without his familiar 
desk and chair. He is also unable to work well without his 
pipe or cigarette. They do not cause his mind to work well,. 
But unless they are present he finds himself irritated and 
uncomfortable, and thus does not work welL With his pipe 
and desk and litter and so on he is comfortable, he is at 
home, and he works well. 

Mtuihuana. This is the drug which above all others is at 
present causing alarm. That it should cause alarm is proper 
l)ccause Uic effects of using the drug are bad. But the danger 
of addiction is not great. Young people, especially, because 
of their desire for something new and for a thrill, are re- 
}K)rted to be using it in increasing quantities. In all proba- 
bility this is an interest whidi will pass, but in the meantime 
its effects should be known and understood. 

The drug is most commonly used in tliis country in the 
form of a cigarette popularly known as a “reefer.” Some- 
times the drug is referred to as “Mary Warner” and by other 
slang ternu more or less related to its right name. The drug 
is well known as cannabis. It is obtained from a plant known 
as hemp and in the Orient has long been known as hashidi. 

Some of its effects are especially interesting to the psycholo- 
gist. Perceptions of space and time are much altered Time 
seems to be much prolonged. Space perceptions may be 
altered either way. Tliere may be false perceptions of vast 
size or of normal things appearing as diminutive in nature. 
One awe reports himself as feeling, while under the effects 
of the drug, as being very small-4o small that he siude. to the 
bottmn of a g^ats of water into which he feU. Socially and 
penonally the daoiger from the smoking of marihuaxta Ik* 
in its release of inhibitions, especial^ (hose whidi ommiM 
the bade drives aiid impulsei life. It certiuady 
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cbabtilt^ Sf» urge auid possibly sdtnulatet it. Impulses 

^iN* _ ..is /* • _L_*; ■ •••• *. 


s|t> i«^tack d^hejt^^rsm are likewiir relea 4 Mxl. The retuU is 

may be committed under its influence. 
^?lRRfiR 3 i[f'c^g is said to |noduce mild anxieties and vague 
fears, this soon passes into a period of exceptional activity 
and restlessness, after that comes a delightful euphoria tn 
whidh ideas are flinty and the person is very talkative and 
elated. This is the phase in which offenses may be com- 
mitted. In some cases there are visual hallucinations. After 


a couple of hours, drowsiness comes on and then sleep from 
which the person awakes with no after-effects. 

In its complete release of inhibitions lies the great danger 
from the use of this drug. And. if it is a sexual excitant as 
well, there lies all the more danger. Under such a drug 
youth may do what he would never think of doing in his 
normal state; he may do that which will leave with him a 
lifelong regret. The drug may leave no lasting damage, but 
that which is done under the effea of marihuana may leave 
the person permanently in prison or with a memory too 
horrible for eradication.* 
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ness of vtutniion; quidkitcss or aleTtiicss|^'fei^^Niio^ 
ness of perception of relations. 

The loregoing are aspects of intelHg^ ^havi< 
function in the perception relattcms, 
problems, and in making adjustments to 
They are not entities or arbitrary fo|^:|i||^ they are, rather, 
(iescriptive statemenu of the forms ^^iplch mental ability 
manifests itself. 

Even after determining what forms of beltavior sh all be 
tested, there still remains the ^ gblem of seleaing the actua l 
nmerials. or problems, or items, w hich shall realty and efe- 
( iently sample these selected aspects of intelligence. To do 
that, current measures of intelligence use tests of arithmetical 


i rason ing. s entenc e completion, namini^ word opposite s, 
i iiatching prover lM, c ompleting analogies, u nderstanding 
(lillicult fiassagcs, detecting absurdities, memory span iai 
words and digits, a variety of vticabuiarly tests, piaure corn* 
}>letiuii. information, verliat problems, and a variety of situ* 
atiuns in which the young child deals with objects rather 
than with words and numbers. In some of the tests, time 
limits are set. thus introducing the factor of quickness of 
response, or speed. 

We shall have occasion, shortly, to return to the materials 
of the themselves, giving actual e.vainpics of the items 
cmploye^i :' Before doing so, however, we ought to consider 
briefly the developments which resulted in producing the 
tests as we know them today. 
l|l#dk^pi]]m ol Mental Tests, in their earliest effents to 
nMiUM ability, dating approximately from 1890, pcy> 

dsdbgtsts employed relatively simple tests of seniorY ^aiid 
motor capacities^ the hope and perhaps the assumption Ifeing 
that indi^nal q t Bcrences in the sensory perceptions and itJ 
motor responses were ugnifkantly correlated with knowi| 
man^tentatioitt dt intelligence, if this had proved to be 
psydboNagfists wotild now de in a very fortunate dittortiott 
ai regards the meuuremcinilif inteUigence. F<x 
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would have been necessary only to devise tests of vision, heaa> 
ing, quickness and accuracy of motor response, etc.—a rela- 
tively simple and direct matter. UnftNtunately, however, 
the simple sensory and motor tests proved valueless in the 
problem of intelligence testing. 

Some examples of these unsuccessful measures are tests of 
keenness of eyesight, color vision, and hearing*, perception of 
pitch and time: perception of weight; sensitivity to pain; 
strength of grip: rate and accuracy of hand movement; and 
speed of reaction to a simple stimulus. But researches using 
these measures contributed little to an understanding of the 
higher and more complex mental processes called intelli- 
gence.* Subsequently it was shown that what we regard as 
intelligence has very little correlation indeed with the simple 
behavior demanded by the foregoing tests. 

Little progress was made with the problem until about 
' igoo when Alfred Binet, a Fremh psychologist, and his col- 
I laboratoTs objected to die sunple sensory and motor tests 
' then being experimented with. Binet maintaineti that the 
g gnplex ai p^ highrr proceMcs should he lesleri: ior it 

is in these that individual di&rences arc most marked; and 
it is in these that individuals are distinguished most signifi- 
candy and charaacristicaiiy from one anotiier in their daily 
activity. Consequently. Binet and Henri (a collaborator) 
proposed to study the following functions; memory, mental 
images, imagination, attentitm. comprehension, suggestibil- 
ity, esthetic feeling or appreciauon, moral sentiments, motor 
skill, muscular strength, strength of will, and visual Judg- 
ment. 

With these views in mind Binet and his collaborators de- 
vised the first test, published in 1905. This was revised in 
190B, and again in 191 1. In additiem to Binet’s earlier insist- 
eoce upon getting at comple x-cental proc esses rather chan 

* For an lilMorkati tumj. mc Pmenon. joaeph. fitrfy Conetpttom sntf T<*n 
(tf Inttthpmve, Yonfcm, N, V.. World Book. ies0. i'or a brief mmy. «w 
Vaong, ftl, *Tht Wmoty ai Sleaul Tettiag.** ntdagoglMl Semtmij. tell, $ 1 , 
*904. i-sS. 
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the simple sensory and motor, the revisions incorporated tev> 
eral important principlei 4 ii mental testing. These were: 
first, the items ^ the test shall be arranged jraH^Ini 
a ’‘scale ' of increasing difficulty according to chronolo^idd 
age levels and, seco nd, tlie items sha ll Ije varied so as tolin> 
chide j^e greate st nu naber of menul functiops. He also c^- 
nibuti^ the concept of mental age (see p. 469), so significant 
and widely used today, v 

Binct s iQi 1 mentahtest was revised and adapt4?d for use in 
the United Stateo, the s<gle being completed, in and 
m ade ayaifcible for ye in iqiG. Tliis tert, known as the 
Styiford_Rc\’ision of the Binet-Sin^n Test, has bey very 
uidely^used throughout the United States. It does not, 
iiowetcr, add any essentially new coiicepu to those of BineL 
Nevertheless, the Stanford revision, in addition to being 
ttanslated for uhc in this toiintry, was more accurate, since it 
Has better standaidized tiiaii the oiiginal.* 

■\_ftc_r twenty -one and, valuable appli- 

cati on in n hools jind < linics, the Stanford edition appeared m 
i T\jsed form in Thu new forni is known as The Re^ 

visetl Stanford^Binet Scale. The authors of the test state that 
its supeiiority to the 1915 form is due to the faa that if has 
been extended at boUi extremes, thus covering a wider range 
of capacity, and that it has been sundardized upon larger 
and more repicseniattve groups.* Here again, this test does 
not add any fundamentally new principles of mental test* 
ing; it is an improved instrument for measuring intelligence 
according to the principles enunciated by .Alfred Binet. 

The original l^net scale and all the revisions which have 
followed are indivtdtuU t esu; that is, they can be used with 
only one w^jea at a time. Hie length o! time required 
for an examinatitm varies with the age, brtgjhtness, and re* 

* See Tefrann, L. The Memturement «f lmUUi§ttte€, Baetoo. HooflMMi 
MiBHo. *910. 

Sunan wm one of Binetl^ eotlabonuars. 

• Tetowii. L. M.. «n<l Merrill, M. A.. Mmmirmg /me/fiftncr, tmm» 
Houahum MiOin, tvs?* 
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^KHUtveness of the individual. Consequently, to test a large 
number of individuals would be costly in time, and in some 
ntuations impossible. Obviously, therefore, if a very large 
number of individuals were to be dealt with, as in the 
schools, a test which could Ite applied to many subjects at 
the same time would be advantageous in time, effort, and 
cost. Psychologists, in fact. w*ere already working on the 
possibility of devising group tests: and they continued their 
efforts for some years. As a result, ther e are today nu merou s 
group tests of mental ability— some being very reliable and 
highly valid— designed for use at different educational levels, 
from the kindergarten to the unitersity.* 

Shortly after their appearance, the Binet and the group 
tests w'cre criticired because of tlietr verbal cliaractcr . It 
was maintained that mental abilillcs sliould .be..t«ted by 
means tnher than those of words and numbers. It would tte 
wrong, the critics argued, to assume that a lest using symbols 
(language and numlrer) altogether svill be an adequate meas- 
ure of the intelligence of one whose proficiency is greatest 
in dealing with things rather than with symbols. Accord- 
imriv. “performa nxe tests” have tjeen devised.* providing a 
situation to be dealt witli by manipulating or doing some- 
thing rathei than tliinking something with symbols. These 
performance tests have been particularly valuable in studying 
children irandicapped by language difficulties, or by serious 
visual and auditory defeas. How'cver. one criticism often 
heard against this type of test is that it does not examine the 
higher mental processes as adequately as do the verbal scales. 
Still, there can be no doubt tliat this type of instrument is in 
some cases a valuable supplement to the verbal test, at times 
revealing an aspect of mentality not shown by the latter. 

Specimens of Test Materials: Infancy and Early ChikU 
hood. The definitions and theories of intelligence have al- 

sP^SBCm. MV Pintner. R., tntrlligrnrr Tnling, New Voii, Holt, 
dup*. S and 7. 

•OW Pfmnatr. R.. op. erf., pp. rssA. 



S^CIMENS OF TEST MATERIALS 4 ^ 

ready been pxesented. We have indicated; alto, the parttcti' 
lar kinds of manifestations that psychologists believe should 
be sampled by means of a mental test. And we have named 
a few of the actual types of materials employed, such as arith- 
metical problems and sentence completion. In the present 
section, we shall be concerned not only with giving some 
actual specimens of items from a few well standardized tests, 
but we shall see that the items are intended to reflect the 
mental growth and changes that take place with an indi- 
vidual’s increasing maturity. The items, as we go up the 
fhrnnnlo gical age scale, are of increasing riu np le aL it y.jequire 
integration of a greater,number of elements within the frame - 
work of re(^ir£_ssduUfins_whicli^^ 

rliry ct and ther#»fnre intju-f become less con crete, et c. 

T he tests measure, among other things, growth of percep- 
t ions and con cepts. 

We begin with materials employed with infants, starting 
at the age of one month. Tfie items presented are not com- 
plete for each age let el; they are selected merly for illustra- 
tive purposes.* 

One month: Lifts head from time to time when held to the 
shoulder; turns head laterally when in prone position; gives 
definite heed to sound; hat differential cries for discomfort, pain, 
and hunger; stares at a w'indow or at massive objects: gives tran- 
stent visual regard to a red ring; retains definite hold ^ the ring 
when it is placed in the hand; shows selective regard for faces. 

Three Months: Holds head erect and steady when held to 
shoulder; smiles responsively to social approach; gives vocal ex- 
pression to feelings of pleasure; eyes follow moving pendl: head 
turns freely in inspection; shows anticipatory excitement; opens 
mouth expecuntiy in feeding; fingers one hand with the other 
in uctile motor ptoy. 

Six months: Sitt momentarily without support, if placed in a 
favorable leaning pondon; grasps with simultaneous flexidUi of 
fingers: vocalizes several welld^ned syllables; expresses reoeg^ 

* The CoOowtng items thnragh tlm level vt tMity mnmhm 
Int^nejf emd Human Gnmth^ New ¥«vk. kfacaiillHi. ifsil. jitTWilw(in|i'‘-;;^ 
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akion of fanuUars; reaches for object on sight: dlscrimiiuites 
between strangers and familiars. 

Tteelve months: Walks witli help; holds crayon adaptively to 
make stroke; has a vocabulary of two “words"; adjusts to simple 
verbal commissions; adjusts round block to form board or rod 
to holes; uses string adaptively to pull ring; holds cup to drink 
from; inhibits simple acts on cxonmand. 

Twenty-four months: Runs; piles tower of six blocks with 
good co-ordination; imiutes vertical or horizontal strokes: names 
three of five objects: uses wttrds in combination: places bltxks 
in TOW to make train; adapts to reversal of foim brord; places 
cube in cup, plate, or box: tells experiences; explains pictures. 

Thirty months: Coes up and down stairs alone: piles seven or 
eight blocks with co-ordination; tries to stand on one foot; 
names five pictures; attempts to build bridge from model; marks 
twice for cross: gives full name; helps mother put away things. 

Many of the forms of behavror indicated in the foregoing 
do not conform to common conceptions of intelligence. Nor 
do some of them resemble the materials employed to test 
older individuals. But the items a.s a whole constitute a de- 
velopmental scale of motor development, language, adaptive 
behavior, and personal -social behavior. These are Ircid by 
many psychologists to be signiherant evidences of a child’s 
stage of development at the moment c»f exaininaiion as well 
as symptomatic of his later level or degree of mental develop- 
ment. 

Several important general conclusions emerge from the 
"norms of behavior" given above. They reveal, first, the ex- 
pected rates of neur^u^jar d^elopment and sensory de- 
velopment. Thiels shown by the greater, more precise, and 
more adjustive control and activity of the had, eyes. hand, 
fingers, and other body parts. Second, the norms sliow the 
Vhild’s increasing awareness of the environment. That is, 
/the environment, at first a relatively undifferentiated back- 
ground, gradually assumes new meanings, new significance 
Itw the child as he matures. People, objects, events, diffdr- 
eocet in sounds (for example, quality of voice and words), 
visiial differences (for example, facial exprenion, piatnres, 
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and strange people), vrhidi previouidy were unheeded and 
presumably imperceived, arc now attended to and evoke 
differentiated and more appropriate behaviors. This is the 
process of differenltaiion which is achieved by maturation 
and learning, through which the individual is enabled to 
gain control over his bodily movements, and by means of 
which he acquires knowledge of the world in which he 
lives. 

Hy thi.s process of differentiation the individual’s motor 
behavior (lilting the head, sitting, sunding. tvalking, giasp- 
ing, ett.) proceeds from the crude, inept forms of early in- 
iaiu V to, for example, the expert pianist's perfect control of 
ca( h fingei . The same process is evident in tiie individual's 
progressive development whereby a relatively “blurred" or 
■ fused"— undifferentiatetl— environment evolves into one rich 
in details and meanings. In fact, it is one function of educa- 
tion to promote this process of differentiation, thereby ena- 
bling the individual to make more adequate— more intelli- 
gent— adjustments to more kinds of situations and to provide 
more appropriate solutions to problems. 

Specimens of Test Materials: Childhood to Adulthood, 
rile following samples, taken from the Revised Stanford- 
Umet Scale (>9S7). illustrate the types of materials used fm* 
individuals from the age of hvc to adulthood.^ 

hve years: Ownplctes drawing of man (one leg and both arms 
missing): folds sheet of paper into triangle; defines bail, hatt and 
.Move: copies square; ie{X'ats senteme (ten woicb) fioni memory 
after hearing it once; counts four objects. 

.VeT«rn years: Detects absurdities in pictures: discerns similari- 
lies between two Uungs (sudi as wood and coat): copies a dia- 
mond; comprehends a lelatively simple verbal problem and 
supplies answer (c.g., "What's the thing for you to do when you 
arc on your way to school and notice that y-ou are in danger <A 
being late?**); gives oppodte analogies (e.g., ''Brother is a boy; 
sister is a ....); repeats five digits after hearing them once. 

^ See Tertnati, L. M., and Werrill, M. A., op. rit. I'scd by pemhsicia at 
and special arrangeuent with the puMithm. Hoagbum Co. 
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Ten yean: Is able to de6ne a group of words, concrete nouns 
for the most part (such as orange, gown, eyelash); detects absurd- 
ity in a picture (much more subtle than in year seven): reads a 
short ftassage and reproduces the materials of the passage; finds 
two reasons (or a given statement (e.g., "Give two reasons why 
most people Mould rather have an automobile than a bicycle’*); 
names as many Mords as possible in one minute; repeats six 
digits aftet hearing them once. 

Tur/ir yrnrs: Defines a group of svords (going somewhat be- 
yond those in year ten, such as lecture and skill): detects absurd- 
ities in several statements; interprets a picture icprcscnting a 
somewhat lomplex situation: rcfseats five digits biukwatih; de- 
fine# abstract words (e.g., courage, charity): fills in one missing 
word in each of four sententes, the omitted word in each case 
being a connecting word (such as bciause, siiue). 

Average adult: Definc'S a group of words (going Ix'ytMid and 
becoming more diffitult than those in year twelve, such a^ 
peculiarity and priceless): figures out the scheme of a ctxle and 
writes several words in it: gives diffeicnccs between abstiact 
words (e.g.. laziness and idleness): solves rather simple arithnu’li- 
cal problems without use of pencil or pafser; interjsrets piovcrbs. 

Most superior adult: Defines a group of words (continuation 
of earlier group, becoming much more difficult, such as flaunt, 
ochre, mosaic): without use of pencil and pa{>rr, soho# "oiienta- 
don" problem involving directiems and distances; gives opposite 
analogies (e.g.. “The pine tree is evergreen: the poplar is . . .); 
draws pattern showing appearance of sliect of pa{M.'r tliat has 
been fedded in complicated manner and cut; wilves a "reasoning" 
problem in w'hich the principle must be discovered; repeats nine 
digits after hearing them once. 

Inspection of the actual problems and items employed in 
the foregoing reveals the following facts, consistent with the 
definitions of intelligence and with the means whereby it 
should be measured, as previously set dovm in our discus- 
sion. 

I. Word definitions are common to practically all levels; 
the number of words to be defined increases, proceeding 
from the more common and concrete to the less common 
and abstract. For example, the words chosen for the five- 
yetr level are names of common objects which Terman and 
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Merrill «y "belong to the everyday experience of five-year- 
old children." The words at the level of the superior adult, 
being more abstract in character and representing less com- 
mon objects will prcstunably be selective of the better intel- 
lects. for the assumptions, generally correct, are that more 
intelligent persons will have had wider and more penetrat- 
ing experiences; that they are able to deal with concepts 
requiring the use of abstract words; and that they will be 
able to analyze new words on die basis of words previously 
learned, thus being better able to define them. The words 
progress in an orderly fashion from the easier to the more 
difficult. 

2 . By means of series of digits and meaningful sentences 
memory span is tested, the materials to be repeated increas- 
ing in length with tfie rises in age levels. But the meaning- 
ful materials, in some instances, involve more than sheer re- 
tention; for they require not verbatim recall but the report- 
ing of concepts or meanings derived from the prose passage. 
In addition, visual retention is tested by means of the paper- 
cutting tests which are employed at various levels and with 
increasing complexity from the hfih year through the su- 
perior adult level. 

3 . "Appreciation of spatial relationships and the ability 
to make use of visual perception to guide a rather complex 
sen of mcHor co-ordinations” is tested by having the subject 
copy a sejuare, a diamond, and other visual patterns. Diffi- 
culties encountered and mcihcxls employed by die subjecu, 
especially younger tmes. indicate that the forms to be copied 
are perceived as units, or wholes, and not merely as a group 
or series of lines. Tliis again illustrates the point that was 
made before: namely, that earlier perceptions are reladvdy 
undiSerentiated. 

4 . The capacity to solve |nt>bleins, by means of choosing 
aUematives, integrating the elements involved, perceivitlg 
reiationdiips, likenesses, and differences, is tested with prob- 
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lems of increasing complexity and subtlety. These problems, 
thougli largely invcdving verbal comprehension, make use 
also of maze tracing, pictorial comparisotu, and picture ab* 
surdities. In every instance, the subject roust keep in mind 
die problem or situation as a whole, and he roust be able to 
judge tile elements, or parts, or questions in the liglit of that 
whole and of the particular end lieing sotiglu. It is a sign 
of more intelligent behavior as the individual is able to in- 
corporate the less obvious and a greater number of elements 
in the solution of a problem or in the achievement of an end. 
The less intelligent person can soh'e only the problems or 
situations involving fewer factors; and these factors must be 
more obviously and more directly related to the situation. 

Though we have by no means gone into a detailed analysis 
of all the mental test items, we have nevertheless indicated 
enough to show that some essential forms of mental activity 
are being tested throughout practically the entire range of 
the scale, whether the materials employed are verbal or non- 
verbal in character. To be sure, the specific materials are 
not always of the same type at all levels; yet it will have been 
observed that in many instances the types are identical over 
a wide range. Principally, however, tlte forms of intelli- 
g(Ence~or the mental functions— are being measured through 
increasing complexity and subtlety of the materials and situ- 
ations, progressing from the highly concrete to abstract 
symbols. 

Types of Itons Used in Group Tests: Verbal, Although 
group tests are intended to measure tlic same mental proc- 
esKs as the Stanford-Binet individual test, their technique 
is different; and they therefore require different types of 
tpustions. Here we shall present merely some sample items 
to show their forms.* 

Knowledge of word meanings is tested by means of 
litei and stmtlors as follow: 

a For detuit. «ec FUnoer, IL. op. eit., chap. 7. 



VERBAL ITEMS IN CROUP TESTS m 

Underline tbe word in parentheses which is the opposite 

the first word: 

accept (receive, percept, deny, reject, spend). 

constant. , .(always, fickle, stationary, seldom, movable). 

If the two wortls mean the same, write S on the dotted line 
between them; if they arc diflfeient, write D. 

hill valley 

brief. . . . . . . . short 

UfKlerline "opixwitc" if the two words mean the opfXMiite; and 
“s.ime’' if they mean the same. 

furtive sly same— opposite 

suf)erfluous . . essential same— op|x>sitc 

Analogies provide a test not only of word knowledge but 
al.so of the perception of relationships. Several examples 
follow: 

Underline the best of the four words in parentheses: 

cellar— attic: bottom (well, top, tub. house) 
man— arm: tree (shrub, limb, flower, bark) 

Underline the right word: 

Coat is to wear as bread is to 

eat. . .starve. . .water. . .cook 
Cat is to tiger as dog is to 

bark . . . wolf. . .bite. . . snap 

Comprehension is measured by means of the l/tst reason 
test, such as the following: 

Check the best reason: 

GokI is more costly than lead because 
(i) it is of finer appearance. 

(s) it is more scarce. 

(3) it is used for jewelry. 

(4) it is yellow. 

Comprehension may also be measured by the use of 
arranged sentences which, however, introduce the additional 
clement of organiaation info a meaningful whole. Ekasuphsi 
follow. 
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Underline "true" or "fidae" according to the meaning of the 
disarranged sentence: 

will live bird no forever true . . . false 

Cross out the superfluous word in the disarranged sentence: 

watch summer the man stole is jail who the in 

Perception and comprehension of iclationshifo are tested 
by the sentence completion and number completion 
methods: 

Write one word in each blank: 

The boy two dollars to the Red Cross. 

Fill in the missing numbers: 

<6 *a — 14 10 — s 

In addition to the preceding materials, the group tests 
employ sucli tasks as interpreting proverbs by matching them 
with statements w'hich are explanatory; solving arithmetical 
problems: giving information by means of selecting the cor- 
rect word {e.g.. jolin ^Vesley was famous in literature, science, 
war, religion); making classifications which require logical 
or categorical selection. 

Most group tests have much in common: but a number 
of Uieni introduce variations in the particular manner in 
which a given factor shall be tested. I'hus, as we have seen, 
tbere arc several methods for testing word defuiition and 
perception of relattonshi^M. But so far as testing the factors 
of intelligence through their manifestations goes, most group 
tests do not differ from the Stanford-Binet, though the latter 
and several other individual tests are regarded as the more 
reliable. The group tests must differ in technique, however; 
for they must provide the subject with answers from whidt 
the correct choice is to be made; or they must present an item 
tliat can be answered by supplying only one word or elenicntt 
ai in thecompleticMD tests; whereas in the individual test, the 
qiieptiaR i* put to the subject and the answer is recorded. 
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Types of Items Used in Group Tests: Noo-VerbaL 

Group tests of intelligence, in addition to employing verbal 
materials such as those enumerated, use non-varbal prob* 
Icms which, in their solution, are designed to duplicate the 
forms of mental activity required by the verbal. In other 
words, the same factors presumably may Ik; measured by 
means of l>otli types of materials. 

The following are some of the non-verbal types: the pic- 
ture completion test, in which a missing }^>ari uiiist Ixr $U|>- 
plied: the maze test, requiring the tracing of the shortest 
path; picture absurdities test, in which the wTong or absurd 
part of the picture is to Ire indicated; copying geometric 
forms; numbering a scries of pictures so that they form the 
proper sequence; selecting pictures on the basis of esthetic 
quality; selecting pictures that l>elong to a given category 
and rejecting the others: rearranging the parts of a picture 
to give it meaning. (Fig. ay.) 

I'his list is not exhaustive; but it suffices to show how ef- 
ions are being made to get at manifestations of intelligence 
without complete dependence upon just one type of ma- 
terial. 

Perfonnance Testa. Tlte original Hinet scale and its sev> 
era! revisions in this and other countries are almost entirely 
verbal in character. The subject receives his directions 
orally; the problem or task is stated; and the reply or solution 
is given verbally, either orally or in writing. There are a 
few items which are exceptions in this respect, particularly 
in the earliest years of the 1957 Stanford- Binet; but for the 
greatest part these scales test intelligence through the sub- 
ject’s use of and facility with symbols— language and number. 

The perfonnance test,* on the otiier hand, requires the 
subject to deal with concrete materials, to manifest his abili- 
ties with objects rather than with language and concepet. 

* For deniled deMrlfMlow of performance 4e«s, we Oiunici't mwl SciblMVcIti, ; 

1, ebap. «. 
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Ordinarily the directions are given orally, either in whole or 
in part. Language understanding is. thus, not entirely elimi- 
nated; but it plays a very small r61c and, in fact, is often ac- 




fv,. vj. The nictnrr completton tnt of the Rtniner non'langtnfte menial 
ten. (From Rwooffih Piotncr, Intelligmee Testing, llenrtr and Com- 
pamy.) 

companied by the examiner's motor deracmstration. Hiese 
perfarmance tests are particularly useful with very young 
ddldren, with children under a language handicap, smd with 
the deaf.> Furthermore, performance tesu are useful as sup' 
jdienMsiits to the verbal tots in the case of a child who is a sO' 
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called "‘verbalist/’ and whose language lacility gives him a 
spuriously high intelligence rating. 

) Many of the performance tests are of the “form-board” 

; type. Pieces are cut out, and the subject is required to fit 
I these together in their appropriate depressions in the board. 
The board and pieces vary in complexity of design, number 
‘ of depressions, and possibilities of error. Scores are based 

upon the ar^nurabcr of moves required . to cq!rnpljf|e,ihe 

task, or both. Figure sS shows some samples of form-boards 
as well as several other types. 

Another type, also shown in Figure s8 on page 4^, u the 
picture complf tion test. Interestingly colored pictures are 
fixed upon a board; sections of the picture, in blocks or othar 
shapes, are removed; these the subject must fit into their 
proper places to complete the picture. There are several 
variations of this, such as the “manikin test. ” consisting of 
six wooden pieces which, when fitted together properly, will 
fijrm the body of a man; and die ’ ’ feature profile tcsL ” con- 
sisting of eight pieces which fitted together correctly form a 
human face. 

Qualitative Differences in Intelligence. As we shall see. 
the mental tests such as those described yield, in most cases, 
numerical scor es whi ch are cnnvgrted into “m^ntaL . ag g» “ 
thi»af jq mm converted into ••intelligence qu otients.” 
(See pp. 473 ff.) Although a few. like the Stanford-Binet, do 
not yield numerical scores, their rgaultn »n> giyy p in 
terms of mental age and intelligence quoti ent. One question 
that has been raised is this: are increases in scores, mental 
ages, and intelligence quotients indicative only of a guanli- 
tative increase in intelligence, mr do these quantitative in- 
creases connote also a qualitative change in the mental func- 
tion involved? We shall not attempt a lengthy discusnon 
of this queAion in an effort to supply a definite answer; for 
psychoJogists are not agreed, nor Is there sufBcunt evtdenet 
upon which to base a conclusive answer. - 

There is. however, reason to believe diat ment^ gvbwihk:- 




Fk. s 9. The Pintoer-Paienoa Short Pcfforauou Suile. (C. H. Stoehing 
Coniwny, Chjogo.) 
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involves not only increments in amount of intelligence but 
Lhat when the amount has increased sufficiently, new fimns 
rmerge.^^ For example, if young children are given a gtmip 
Df colored objects to arrange in classes, they will, at the 
earliest levels, assort them on the basis of a single category-» 
lolor. Latter there are two possibilities; namely, odor and 
shape. Still later a third caU^or\’. size, emerges. In other 
words, the number of categories has increased; they have 
emerged and become abstracted from the concrete objects 
themselves. This kind of development is an aspea of differ- 
entiation by means of which the environment is enricdied 
and transformed. 

Another example of qualiutive change is that in whidi the 
child is able to grasp the ctmeept of "opposites” or “like- 
nesses.” He will be unable to apprehend tlie meaning 
and use of these concepts— even after much instruction— if 
he is as yet insufficiently matured. If. on the other hand, he 
has reached a level of adequate maturation, then a very 
illustrations will suffice for him to "catch on” and to stafi 
caught on. Similarly, as a cdiiid proceeds in the acqutnckm 
of vocabulary, from words of simple concrete objects up to 
the level of abstraa concepts and relationships (like "justice" 
and "evolution”), his growth is not primarily that of mere 
addition, but it involves an actual qualitative change in his 
[Kreeptions and behavior. 

Additional instances can be supplied from other activities. 
In arithmetic there are some methods of reaching a solution 
which are less mature than others, the more mature invoking 
reorganuations. short cuts, elisions, and others. In the per- 
formance test of the picture completion type, being aide to 
insert several relatively simple pieces in a picture adidse 
main outlines are given is a different kind of task from the 

■•This Is true sho of certain phenomena in the pbcpskal and bMofiod 
Kiencim: « hi the toantkm at a chemical precipitate, or faceorcliiig to cam^ 
Uuonr) the MWM'grncc of a bhdo^cai mutatioo. 

»5w Kremtt, C.. and Oalknirndi, K. M., * l <a m ft > y the iUhtUon hit Opr 
poetioo,'’ vtatericMi /Otimof «f FiychotoKtft 
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involves not only increments in amount of intelligence but 
that when the amount has increased siifhciently. new forms 
f merge For example, if young children are given a group 
of colored objects to arrange in classes, they will, at the 
earliest levels, assort them on the l)asis of a single category^- 
lolor. Later there are two possibilities: namely, color and 
sihape. Still later a third category, si/c, emerges. In other 
\u)icls. the iiuinljcr of categories has increased; they have 
emerged and betomc abstracted from the concrete objects 
themselves. 1 his kind of development is an aspect of diger- 
euHation by means of which tire enviionment is enriched 
and transiormed. 

.Another example of qualitative change is that in which the 
(hild is able to grasp the concept of “opposites” or “like- 
nesses." He uill be* unatde to apprehend the meaning 
and use of these concepts— even after much instruction— if 
he is as yet tnsuflkicntly matured. If, on the other hand, he 
lias reached a level of adequate maturation, then a xerj fewj 
illustrations will suffice for him to “catch on” and to stay^ 
(.tught on. Similarly, as a child proceeds in the acquisitioD 
of vocabulary, from words of simple concrete objects up to 
the level of alutract concept.s and relationships (like ‘'justice” 
and “evolution"), his gro^’^h is nut primarily Uiat of mere 
addition, but it involves an actual qualitativ’c change in his 
[Hire epi ions and behasior. 

Additicmal insuiict's can Ik* supplied from oilier activities. 
In arithmetic there aie some methocb of reaching a solution 
winch are less mature than others, the more mature involving 
teorganizaticMis, short cuts, elisions, and others. In the per- 
iurmame test of tlie picture completion ty^x:, being able to 
insert several relatively simple pieces in a picture whose 
main outlines are given is a different kind of task from the 

loThit is wiM also of crnain phenomena in the ph^cal and biological 
nuetKei; at in tka fuiinatian of a cbcatkal piedpitaie, or (aaxirdliig to ooe 
thron*) tbe caMBtgfeoce at a bioloftica) mutaiioo. 

See Kreeier. C.. and Osilenbad), K. M.. "laaurniiig the Rdatioo ot Op- 
positton,'* dtnrrioni Stnarmt of ftydrerfogy, to*. 41, if^, 4si*4i. 
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one requiring that entirely disorganized parts of a piaurc 
puzzle or of a mechanical device be assembled into the cor- 
rect unit. The different e is nut merely a matter of the 
difference in the number t>f pieces involved. It is a task of a 
higher level to create a new whole out of disorganired parts 
to which the individual himself must supply the general out- 
line oi form. The whole helps to determine its parts, even 
though several details are missing. These details will be 
judged according to their .suitability to the whulc. It is for 
this reason that the first task mentioned above is e.isier and 
"qualitatively on a simpler le\el. whereas the setond is more 
difficult and on a higher level, siiue no form or ])attcrn is 
already provided. 

Tlius, in spite of the fast that a conclusion regarding the 
quantitative and (pulitative as]>e(ts of iiitctligeiKc is nut 
unequivocally established as yet, there is strong evidence that 
mental growth involves l>oth. 

* The Mental Age. Intelligeiue tests aie eniploye tl priina- 
rily to determine the individtiars lev el of mental jbii i ty and, 
degree of brightne ss. Therefore, an index is necessary to 
show each individual’s status. To inditate the first of these, 
the level, the mental age (M.V) is used. is di»finrd 

mental level of an indi vid ual, in ea stiied in tenn s of the aver - 
indiv idual of the corresponding^ c hronol ogical agg. An 
example or two will make this clear. For instance, a mental 
age of lo signifies the degree of nienul development attained 
by the average child of ten years. A mental age of 5 signifies 
the degree of menul development attained by the average 
child of five years; and similarly for other mental ages. 
Thus, if an individual aiuins a given men tal age it 
t hat h is perf ormance on th«» mimtal the avretaig e 

pctforrnance of an adequate sampling of i^ividu als of die 

f s ame ^ronologiral ay . 

If a group test is used. Che m^n^al U fwund hy 
sang the in^vidual’i test score to a tabig of ngrmi % that 
..pgjticula f This toblc has licen. determined expertinwih 
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plings of subjects at different chronological age levels. Ifl^e 
Stanford-Binet is u;^ the MA is found as follows: It will be 
recalled that the group*.ri at varintu attie levels. 


there being groups (in the 1937 revision) Xfom two years 
yard. The age level at which the subject successfi 


•’paws” or completes all items j g ranf»rf th<» “Ha«ai yc^.” To 
the basal year are added credits, tri trrms of months, for all 
items successfully completed in subsequent levels. The 
mental age is thus the basal year plus the number of months 
credit obtained Inryond that. For example, assume that a 
child completes all items at the six-year level. His basal 
year is, then, 6. Assume, also, that he completes two items 
at the seven-year level, for each of which he gets a credit of 
two months, or a total of four months. He fails all itenu at 
the eight-year levej. His inenul age, therefore, is 6 years, 
4 months. 

Since individuals differ with respect to mental abilities, as 
ill other psychological and in physical traits, a wide range 
of mental ages is found among persons of the same chronolog- 
ical age. Thus, one child of ten may have an M.A of laJ 
another, an M.A of is; still a third, an M.A of 8. In the] 
liisc of every individual, t h^ men tal a ge i ncreases with his 
inrrease In £broiioiggical.ag e ^untU th e m a x- 

jnium is reached. The yearly increments will vary, of course, 
wiiii Tfie TiidTviduars ra te of jnemal dev el op ment which is 
lidd tqjjc consta nt und er ordinary con ditio ns. Therefore, 
taking the example cited above, the first child (MA of 10 and 
C:.A of 10), who is developing at an avet age rate, will increase 
one year in mental age in each calendar year until his maxi- 
mum is reached; the second child (MA of ts and CA of ip). 
who is developing at an accelerated rate, will, theoreucatly. 
increase one and one-fifth years in mental age in the calendar 
year; while the third child (MA of 8 and CA of 10), who is 
developing at a retarded rate, will increase four-fifths of a 
year in inenul age during the calendar year. 


ime cnruuoiog- 
an M.A of to^ 

of 8. In ihm 
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The chrono logical a g e at which maximum min inal ag** « at- 
tai ned has not vet been definitely detennined. Its determi- 
nation is jieset by numerous difficulties and circumgtancM 
yhich have not been and perhaps cannot be brought under 
s^ rontrol. However, under present conditions, and with avail- 
able measuring instruments, most psychologists place the 
maximum somewhere between 14 and 16. while a few would 
place it between 18 and 20.** pThe maximum is h>cd by the, 
gge at which the ment al tet^ records the highest average scor e 
fOT the croup , a nd beyon d th«. no longer recor ds 

increasing average scores with increasing age. That is. if a 
particular test yields an average score for age 16 which is not 
exceeded by groups at ages 17, 18, 19, etc., the inaKimum 
mental age for that test is 16. 

The fact that the test does not indicate further increases 
after age 16 may be due to the actual cessation of growth at 
that age in the fuiiction.s being measured by the test. Or it 
may be that the nature of the test is such that it is incapable 
of measuring fur titer increases or of differentiating l>etween 
individuals beyond sixteen. There is still a third possibility, 
the implications of which svill be dealt with in the next 
chapter: namely, it may well be that mental functions reach 
their maximum development at sixteen, or thereabouts, 
under environmental conditions as they now are; that is, 
under conditions of ''intellectual nurture” as they now exist. 

f Bttt what the maximum would be under signific antly im- 
proved conditiom cannot b e known until an aaua l trial is 
made^ Nevertheless, th ere is some evidence to indicate ^at 
t he maxi mufn wpuhl 

Differences in mental age indicate, of course, different 
levels of ability. They signify qualitative differences with 
respect to educability, the rate, depUt, and range of learning, 

ISFor a dho i t i io n of tl>k problcia. ace Freeman, F. S., indhiidiMil 
p|>. also Carmt and Schnrek, op, cit., put II. pp. 14C 

USee Tb^iMUllje. E. L,. Adult Leuming, fitiw York. Macinitixn. iOlF; lAw 
hto XHi the Improtvrmcnt ot Intelligence Scam from 114 to iB,** Jtntrmd of 
lEtfyimtiomt BrjvMogf, vo(. 14, 1913. sis-’tA- 
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and with respect, as well, to the adequacy of adjustment to 
new situations. It would be a mistake, however, to assume 
that the rate, effectiveness, and diaracter of one's education 
and adjustment were contingent only upon his mental level. 
The r6les of interests, emotions, and personality traits make 
clear the error of any such assumption. 

The Intelligence Quotient. From the illustration cited 
in the preceding discussion of mental age, it is apparent that 
in dividuals having the same mental ages a re not necessarily 
o i equal i ntelligence. The r ate of me ntal devcjop ^fflt if 

tlpt |^r«>ny r#>qutrff a tpnger 

oi, a shortf-T, time .IQ_ leatli. ajtbiLtt IcAcl than do es the aver - 
agie..j>CTSon. Thus, three children might have mental ages 
of to; hut child A is. say. 8 years old; child B is to; child C is 
12. Obviously A is the most intelligent of the three, for 
he has retjuired much less time to reach the lo-ycar level 
than cither B or C. Since, as already stated, th c^ rate o f 
mental 4pauwih is ordinMily. cpmfeiint, these three chUdiga . 
wiiLshaix. Jjac level „Qid^ery . tmpiaasily;. lt*r 

A is glowing inciitaily at the rate of five-fourtI« of a year 
in a calendar year: B is growing at an average rate of one 
year mentally per calendar year; while C is adxancing men- 
tally only five-sixths of a year in each chronological year. 

In order q^iiipw the iU&rences iu rate of menul grpwih. 
(or degree of brightness) fjic^intcliigetux is 

einploygd. This is obtained by div id i ng the indi vidual's 
tqcntal age^ fey his iJ[>ronulp^^ Tl»c inieUigcnce q^uo- 

tiem is tjaaifac rauD.o£liM.M,A. to the CA,.shQ.^^ipg 
me ntal chronologteal 

age^ or wheUter i t is accc leral^ or xetarded. .. Taking the 
tfiiree children— . 4 , B, C— mentioned above,'^ A has an IQ of 
1*5. £1 has too, and C has 83. Now, therefore, if we were to 
give the mental status of any one of these children, as re- 
vealed by the test of intelligence, we should give both mental 
age and inteUtgence quotient. As a result, no one would be 

o JDednud jpeiiiu «ie dnipped la giviag (he IQ. 
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misted, in the example cited, into assuming that the three 
children were of equal intelligence; for the differences in IQ 
would reveal that we are dealing with a bright, an average, 
and a dull child. 

% Vhen a large representativ e^oup of the populatio n are 
measured w ith rrspert tn ifftflligencc. li* i» foun d that thei r 
intelligCTice quotients distribute th emselv es in a mann er that 
close ly appro jainajja Jjte “nomial fr^iicncy'’. curve (Figure 
30 ). That is to say, there is a continuous gradation from 
one extreme of mental ability to the other, sliowiiig a con- 
centration of indit'iduals about a central point, with the 
frequency of cases decreasing as the tlistance from the cen- 
tral tendency inaeases. Thus, by means of the IQ we are 
enabled t o judge not only the individiial's rate of mental 
mvelo^ment witFTr espect to the functions measuretl and his 
a pparent de gree of brightness or dullness, but we can judge 
^ rel ative p osition with respect to the ^^oup as. well . The 
rollowing theoretical tables are based upon a poptilation that 
is presumably representative of the .American {xipulation at 
large. 
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For purposes of diagnosis, intelligence Cj[uotient classifica- 
tions are usually made as shown in the following uble, al- 
though it must be emphasized at once that lines of demarca- 
tion between classes cannot be sharply drawn; the IQ must 
l)c interpreted as only one aspect of the individual's entire 
delineation. 


/Q 

0-24 


85-49 

5069 

7<>-79 
80-89 
go 109 
I to-i 19 
120-139 

140 and abo\T 


Ctat$ 

Idiot 

Imbecile 

Moron 

Borderline 

Dull or Backward 

Normal 

Superior 

Very Superior 

Near "Genius" or “Genius” 


Although mental ages and intelligence quotients are give n 
as numlKfs. i t must not be assumed that they can be quanti- 
ta tively interpreted in the same manner as measures of physi- 
cal p roperties. For instance, if a very young child is three 
feet tall, he is obviously one-half as tall as an adult six feet 
in height. Similarly, a fierson who weiglis one hundred 
}K>unds is half a.s heavy as one who weighs two hundred. 
But, unfortunatclv .i wc cannot say, for instance, that a child 
havi n g a n IQ of too is twice as ip teMigent as the one having 
an IQ^ of jjo. The fact is that we sliould be nearer right 
if we guessed tliat tire former is six or ciglit times as intelli- 
gent. But such comparisons arc much less important psy- 
chologically and educationally than our ability, on the basts 
of a validly csublished intelligence quotient, to predict, 
within narrow limits of error, a child’s probable rate and 
extent of learning, the quality of his learning and achieve- 
ment, and the levels of activity which are probably cftoci or 
closed to him because of the character of his mental tnuts. 
The reader will note that we have qualified our statements 
regarding the predictive values of intelligence quodoatt, thg 
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reasons being that learning and achievement are not merely 
the results of sheer intelligence, and that in some instances 
special abilities in a particular held will enable an individual 
to attain levels of achievement beyond those indicated by 
the intelligence quotient. 

Some Complicating Factors. In our preceding presen* 
tation, we have deliberately oversimplified the discussion of 
mental age and intelligence quotient because it is our pri* 
mary concern to present only the general charaacr of intelli- 
gence tests and the methods of recording results, rather than 
to deal with the many specialized problems that demand and 
receive attention in die detailed study of mental measure- 
nnents. Yet there are several factors that merit attention even 
in a very general presenution. 

The implication of our discussion is that the intelligence 
ijuouent is constant in an individual until decline sets in 
late in life. .\nd. as a matter of fact, the evidence indicates 
that under ordinary arcumstances, and in the great majority 
:>f cases, the IQ does remain consunt for all practical pur- 
poses. Changes of about five points one way or the other are 
not regarded as serious; although numerous studies have 
ihown that the average variation upon successive examina- 
cions is less than that. (^'Errors of measurement" must be 
taken into account in all fields])even in the physical sciences 
where the materials of study' and experimental conditions 
tre tmder as rigid and precise control as can be attained. !l 
is not surprising, therefore, that the results of mental meas- 
urements are not altogether uniform, for the human subjea 
is not a (xenpletely suble and consistent entity, nor is the 
subject himself the cmly human faaor involved. ( There is 
also the "personal equation" of the examiner to be constd- 
eral when individual tests like the Binet are used. Further- 
snore, the tests themselves are not infallible.) It is thus easy 
to fee chat fluctuations of a few points in IQ from examina- 
tibii to examination are not matters of concern. 

Quite aside from the above-mentioned factms, jthere are 
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others which may cause significant changes in a child's intel- 
ligence quotiend some of these changes being real and others 
only apparent. ^ 

First, there are, in some instances, appreciable 4n’egulari-^ 
tics in physical and mental growth. ; are cases of chil- 

dren whose growth in both respects slows down temporarily 
and tlicn suddenly spuru. while in others tlie slower rate of 
development continues throughout the growth period. In 
cither event, the irregularities in rate will be reflected in 
intelligence quotient changes. >’ 

Sensory defects, such as seriously impaired vision or hear- 
ing, or total blindness or deafness, will, of arurse, adversely 
affect a child's performance on a mental test!) In some in- 
stances the def;line in rank is more apparent than real simply 
because 4ite test used is not suitable for one who is handi- 
capfjcd by such defects. If the defect— whether total or only 
partial but serious— has developed in early childhood during 
the years in which the must rapid and significant growth 
ordinarily takes place, it is still an open question what actual 
effect is produced u[x>n mental development by the loss of 
an avenue of experience so important in the stimulation of 
the mental prcxresscs. This problem is still relevant, even 
thongh we employ forms of mental tests especially devised 
lor the deaf or the blind. 

Even though the partial or complete loss of a sensory 
function did not actually affect mental abilities adversely, it 
is still possible that^a child so aifliaed will appear to rank 
lower than formerly because nearly all tests are devised for 
use with children who have had opponunittes to participate 
in the usual and common experiences of an ordinary en- 
vironment. whereas a blind or partially blind child and a 
deaf or partially deaf child are not living and experiencing 
as are children having normal or practically normal vision 
and hearing. ) 

More frequently than not, psychologists hold that ordi- 
nary diseases of childhood have little harmful effect upon 
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the growth of intelligence. Their contention is that such 
unfavorable conditions as malnutrition, defective teeth, 
diseased tonsils, enlarged adenoids, simple goiter, hook- 
worm, intestinal toxemia, etc., have little or no influence 
opcm mental development: and their data, in the mass, seem 
to support that contention.** But the problem is not so 
simple nor the answer so clear as they seem to be. 

Aside from obvious ineffkiency in |)erforinance (as distin- 
guidied from potentialities^ in children of poor health, wc 
should recognize certain inadequacies in these investigations 
which make their conclusions less valid, and for the follow- 
ing reasons. The subjects studied were school children 
already welt along in their development, even thougii only- 
six or ses’en years of age. In other words, |>ermanent dam 
age, to some degree, might already have been done: for tlic 
duration and seriousness of the deleterious influences due 
to abnormal conditions have not l)een ruled out. Implicit 
in roost of the studies, and explicit in some, is the assump- 
tion that if intellectual improvement is to come with reme 
died conditions of health, it must come regardless of how 
long or how serious the individual's patiiolugical history 
might have been before he came under observation atid 
treatment. No such assum|>tion is warranted. Until we 
have data and other facts derived from situations in whid> 
time weaknesses are eliminated it will not be possible deli- 
nitely to determine the actual efleas of pathological condi- 
tions upon inemaliiy. i All that can lie said now is this: 
under present conditions, and taking children at a relatively 
advanced period in their developmental histories, medical 
and surgical treatment ordinarily do not materially improve 
their intellectual status. ; We must attach to the earliest 
years of life additional significance in the mental nurture of 
the child, if for no other reasem chan that the deleterious 
influence of harmful physicai conditions during those years 

far CMnapIr, FMerMm, 1>. O.. fkynitiue mnd New Ywi. 

Ceswry, 
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lias not been ruled out as a'foctor in mcnul ipowth. Fur> 
thermore, at the present time it is not known what would 
be the effects of protracted phyucal handicaps, such as those 
enumerated, upon one’s mental status. 

Besides the question of one’s l>est mental level, the matter 
uf physical disease is relevant to actual achievement or men- 
tal efficiency. Even if serious physical ailments mtj^t not 
appreciably affect mental growtii, still they might signifi- 
cantly reduce the actual functioning of a person's abilities, 
riiiis, at times an important change in a subject’s intelli- 
gence quotient miglit signify either the appearance or the 
eliinination of a healtli factor handicapping performance, 
depending, respectively, upon whether the change is a loss 
or a gain. 

The intelligence quotient may lie affected also by altera- 
tions in the environment, ;especially in the earliest years. 
This topic is discussed at greater length in the next chapter; 
but for the present we may mention such factors as language 
handicaps, cultural opportunities, and schooling. In some 
cases, the rise in mental status is a genuine*onc; in other in- 
stances it is only apparent, as when the language handicap 
is removed in the case uf a child who knows little or no Eng- 
lish. 

Finally there arc spurious increases or decreases in the 
IQ as a result ol temporary or accidental factors.) Such in- 
( leases might result from s|jecific practice or coaching for a 
liarticular test; while such decreases might result from nega- 
tivism *• (especially in young children) or other emotional 
disturbances which interefere with one’s performances. 

Tile fac't that in some instances we find significant changes 
in intelligence quotienu on successive examinations does 
not invali^te or even reduce the value of the IQ; for tvhen 
snch discrepancies are found wc have evidence warranting, 

*** Nqpuiviflia is an auilude etaaractedsed by strong rtaisMoce to suggationa 
romtng (row others, nen to the point of doing the opposite of what is Mg- 
gwied. 
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in fact, demanding, that die case be studied for the purpose 
oi uncovering some unusual factor or factors whidi are 
inqponam in understanding the individual concerned. 

- In our discussion of intelligoice up to this point we have 
concerned ourselves iWth definitions and theories of intelli- 
gence. in an effort to describe how it works and why it works 
that way. Also, we have sketched briefly the methods of 
measoiing mental capacity and the most common means of 
representing performance upem these tests: namely, men- 
tal age and intelligence quotient. It has been suted. too, 
tlmt in the population at lar;^ there is wide variation in 
capadues; but die causes of variation have not yet been pre- 
sented. To these %ve now turn our attention; for the causes, 
as well as the nature of variations, have an important bear- 
ing upon educational and social jn-ocedures. 

REFERENCES FOR FURTtlER STUDY 

Oesrfaom, W. F.^^nUrlligence Tests, Boston, Houghton Mifflin, 
1988. 

JFmeman, F. N., Mental Tests, Boston. Houghton Mifflin. 1939. 
iFititner, R.. IntelUgenc* Testing, New York, Holt. 1931, chaps. 
1 * 5 - 



f- Chapter XVII 


INDIVIDUAL DIFFERENCFS: THEIR NATURE 

AND CAUSES 

Introduction. (The existence of significant individual 
differences in intelligence has long been know^) They are 
recognized in the educational theories of Plato and Aristotle, 
as well as in the doctrines and praaices of most educational 
theorists and pioneers since. Their views, until about fifty 
sears ago^were based almost entirely upon casual observH’ 
tion alone: not up^ systematic and experimenul studyP In 
fact, the most important and illuminating work in this field 
has been done in the last 25 yean— that is, since the advent 
of tetu of intelligence.) 

V^ur knowledge of human variability in the higher, more 
complex processes has grown in range, deuil, and validity, 
in spite of the faa that dejinitiQpt^d theorict of ipt e4 i» 
gen et digtr ,.ai\d in spite of t^ruin limitations at present 
inlierent in the tests being used.* The faa is, nevertheless, 
that all tlungs being equal, Use best of available standardized 
tests now provide the most reliable method of jktmaain iij jft 
mental ability., 

(Francis Onlto^ to whom standardized mental tests were 
not availafiite, was Ufongly infiuenced by the biological 
movement oC the tatter half of the nineteenth century and 
may be xegstdedi^ai the(to one to have made lystenatic 
studies of ^ wflw bindamental question in the entire prob- 
lem of indmdwd diffatnees: namely, heredity and environ- 

* Sse, for timpii inMaMM, F. N., Mimud Tmo, lonaa, H—giewi HMN* 

a, M, u. 
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ment; or, as Gallon so aptly called it, nature and nurture^ 
In this chapter we shall be concerned not only with these 
two basic and primary factors, but also with the place of a 
group of secondary 'factor»~sex, age, nationality, and so- 
called race><as they operate in the production of individual 
differences in intglliprnrr-, > We shall also deal briefly with 
the extent of variations in intelligence, as well as with Uic 
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educational implications of the contributing factors and 
range of differences, e 

The Notion of Types. Contrary to popular opinion, in- 
dividuals do not%ll into distiiKt types, so far as psychologi- 
cai traits are ^ncemed. Scientific doarine has discarded 
the erroneous notion that persons are either “vtsual-roinded" 
or *‘auditory'mtndcd,” *'mcchanica1-mtnded” or ’language* 
n^Sided,” muiicai or unmusical, artistic or inartistic, athletic 
or unathletic, intelligent or unintelligent, of good disposi* 
ikm or bad disposition. It is equally unsound to attempt to 
divide the population into introv'crts and extnverts, the sub* 
jeettve and objective, the pnKttdal and tbeomical, ascend* 
ants and submisstves. as indicated in Chapter TV^ 

Sudi dichoUMnies have always'proved to be tfrauitisfacaory 
bjllaiise manlUnd docs not lend itself to simple twofold divi* 
a fttatmr of faa« human beings their range and 
atinfAcxitf of variability can no more be*|m>pc< ^ chanlficd 

*T1w chMMMT of Ms sraMei owy be iMn tnm she lldM «f Ms IkSsM: 
mmmllkmjf O v M ss r tm^kh Atas of Sdsaw; TUtk JMIimv cmmI Ihih 
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as memDeni of erne or another of theie typet^han they can m 
^iants or dwarh, geniuses or idiots, lliis does not snesed. 
however, that there arc no individuals at either aaxam^ 
the se and other traito. (But it does mean that when persons 
in general are studied, it is found that instead of two op- 
)K>scd types there is a continuous gradation from one ex> 
ticme to the other, showing a concentration of individuals 



about a central point (the average) with the fre(|ueDcy of 
(Kcurrence decreasing as tlie deviation from the central 
iend«icy increases.) 

If it were true that human beings are divisible into clearly 
dc&ncd types or classes, statistical distributions of the 
urements of a particular trait should reveal a bimodal or 
tnuidmodal curve; that is, a curve having more than one 
mode or point of concentraticwi at or near which a large por> 
tion of tlutpopulation will group themselves, with significant 
gaps existing between cite mo^s. In other words, theie 
should be a mode for each alleged type. Such a fniritiiBodal 
distribttttofi wmdd be portrayed by the curve shown in 
ur^ 

^ On the eosMiary. however, studies of human charaeief%tiii| 
and abUltki yield cttnci with a sinsdc mode ^le. StfL 


484 


INDiVIDVAL DIFFERESCES 


there is one type—namely. the average, or mediocre— 
and that cases occur with decreasing frequency as the 
tunount of the trait deviates from the norm in either diiec- 
tionA Figures ^o to 33 illustrate this fact. The 6rst of these 
is the theoretical "normal frequency curve." Figure 31 



Fk. SI- Ouiribution of intdlianicr quoiienu of 1001 fint-ffrade children. 
{From M M. Wcmwonh, tmlmduat Dtffermcn m the tniHUgenee of School 
ChUdrcM, Hanard L'oivmKr Proa.) 

sSaxms the actual distribution of intelligence quotients of 
1001 first grade children, with an average lO of about 100 
and a range f rom about 60 to j6q. In Figure 5a we have a 
distribution of scores made by a group of college freshmen 
on a test of scholastic aptitude.- Much the same kind of 
graph would be obuined if we were to roeasure other func> 
tioas sudi as those involved in rate of reading, copying digits 
or letters, motor skills, and so on. The same type of carve 
as foond when physical measurements are taken, as shown in 
fignre 33, representing the distributioii of heights of 4 ^ 
nsak. It b'mm the ostfaodoa doctrine that httiaan 

as indicated far the “normal ftectnenev curve,** 
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/it is coiuadvabk that under special conditions of growth 
and education, rather well-defin^ groups mig^t be cteatedj 
although even so there could still be overlapping of gtoupik 
For example, there probably would be a bimo^l curve d 
physical measurements if half of the children were under* 
nourished and malnourislied h-om early infancy, whereas the 
other half were nourished under ideal conditions^ in social 
attitudes, if half were educated in the traditions of a culture 



lurte. 

tiiametrically opposed to the traditions of the other half; in 
linguistic ability (or any other) if half were educated in an 
environment designetl to foster and conserve that ability 
while tlie other half matured in an emironment barren of 
the necesnry educational influences. (But all things being 
appoximately equal, the nature and extent of individual 
differences in a particular trait or complex of traits is repre* 
sented by the unimodal curve which portrays the extent of 
variations among the popufi^on in the given trait under 
conditions as they now are. 

^Tbe edocatio^ implications of the dtstribudon 
fiiuman i^Hties. thoni^ readily dtsremed, are very dfni% 
caiu^rn the place, since the genera! population 
divisible into two dr three ready-made; dasm in am 
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iogical traiu that have been investigated, there are no 
readily available hxed categories whiclt the school can em- 
ploy for the purpose of differentiated instruction.) Never- 
theless, as a second consideration, the range of abilities as 
shown by the unitnodal curve is such as to make imperative 
differentiated educational {M'oeedures. whether by accelera- 
ticMi or enrichment, or both: whether by homogeneous 



Fk. 53. CHmibutton nf hrighn of Si^5 mm. (From P. Sutdifonl. Rium- 
tm mml t*y€hiAogy, LongnuiiM. Green.) 

classes, or by groupings and individualized instruction 
within a single more or less heterogeneous class. Third, 
since there are no ready-nsade and easily determined cate- 
gories or types, the problem of classification for purpose* o f 
ins tructi on is the harder, prcsentyig^ministrative as well 
as .instructional difficultie s. Finally, hi»raii«y indivirlnnU do 
not fa ll rq^ly into one typ^ or app|hMr_ 
having its own exclusive cnanKtcristiCS, t he impOlta4M|^ of 
the indj^nSuil, not of an alleg ed tyjpe/ u emri ha^»edj ^!thc 
iiti|i<tflluit questtoQ is this: What'&dm or tnftnenas art 
fiepionsiiile for inM^dual differences? To thesr we i|pw 
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The iUAe of Inheritance: Genetic Theory.* Individoalt 
differ genetically at the beginning of their existence when 
the germ cells of the two parents unite to form the new indt* 
vtdiial.^^^Each new individual starts with his own particular 
M.*t of genetic elements— the genes— which in their diverse 
and numerous comtnnacions yield all varieties of struaural. 
phy siological and mrnial These genes, con^ 

iiibuicd directly by the parents, are the biological basis of 
individuality)^ 

lath parent contributes to the new tell one set of genes, 
tiie corresponding genes of which unite to make a double 
st'i, containing elements necessary for the formation of a cer- 
tain characteristic of the newly tomeived individual. For 
the matter at hand it is important to note that the germ cell 
of cadi parent contaias many, many thousands of genes, that 
there arc diversities among thr sets of each parent, and that 
in the newly fertilired egg tlw* suhstaiices of l>oih parents arc 
united to form new cumbinations. These facts of genetics 
afford insight into the reasons wh> it is extremely improb- 
able that any two individuals, even within the same imme- 
diate family, will l>e developed out of identical gene com- 
binations, excepting identical twins, of course, who develop 
horn the division of a single fcrtilircd ovum. ^To sute it 
differently, the germ celjl$ of each parent do not all carry < 
identical trait potent iaiities: moi cover, they carry potential!- 1 
tics which have not appeared in Uic parent himscljf. .\dd to 
this the £aa that the biological inheritance of every child is 
a bi-paremtd matter, and the probability of identity or near- 
identlty of genetic elements in siblings is again greatly 
leduo^) 

{ Eimibunmore. a trait is not simply the product of a sii^ 
gcne.j For ex»n|de. to produce the eye color in the fruit-fly 
it hat {wen found that at least fifty genes intera^ This 

*tipr a whalcri imMotMlcNi. we Morsm. T. Bmtrfotagf mft < 9 *^ 
nctlix. New YtOt, CbImbMs UoHvrMr)' rtew. 1934: a lew «rduikal,aae hJlL, 
AtuwiMifK. Wr •***• 
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being true of a relatively simple trait, what th«i must be the 
complexity of gene interaction in the production of the 
highly complex physical eg rrefates of ^ hoae ^unctirmn iMft rail 
intelligence! Complexity and extensiveness of gene inter* 
action furnish one reason for the absence of complete cor- 
respondence of different abilities within an individual, as 
well as for the lesser correspondence of the same abilities 
among nicmlxrrs of the same immediate family. 

C^Gcnctic theory' places emphasis upon the individual; for 
it makes amply clear the fact that (a considerable degree of 
variation may occur among cliildren of the same parents, 
and between parents and offspring, so far as genetic consti- 
tution is concerned.) This variation is just as consistent with 
the gene theory of biological inheritance as are lire resem- 
blances between siblings, and between parents and children. 
The fact, then, ^ is that the individual need not necessarUy 
fear relegation I nor may(jre necessarily look forward to the 
same mental level as that of his paren^ as the case may be. 
Nor have his older siblings necessarily defined his mental 
status for him. In general, bowetex. it is true that tlie new 
individual will lend to af^roach the levels of the other 
members of his immediate family. Tlie significant posttii'e 
coitelations between abilities of members of the same family 
demonstrate this. Nevertheless, Utcre arc marked deviaiet. 
as when a very gifted or a very stupid child appears in a fam- 
ily|wbeTe none such have appeared before->at least within 
ia4iic»y 0 ^ 

ibe {(die of Inheriiince: Famity Remmoblaiicea. Tim 
rdle of immediate inlieritance in the determination of indi- 
viduality haaJjKien often investigated through the study of 
trait r esemhibinces a m ong membet f of the same The 

to^erlying assomptitm. In this roethcNi, m that if 
i^ificam correlations were found between mbliiigii, on |he^ 
M haitd. and between parenu and children^ on lim otl^. 
omrebni^ bp takotas ei^dence oltfae 
exciii^ve importance of beredtty/ 
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bers of the same immediate family are of the same stodtr 

For die moment we shall not attempt to evaluate dxU 
assumption, but shall, instead, present the results. Since the 
widespread use of standardized psychological tesa. numerous 
correlational studies have appeared, comparing the mental 
abilities of brothers, brotliers and sisters, sisters, fathers and 
children, motheia and clvildren, children and mid-parent 
(average of performance by mother and father). ''The cor- 
relation coefheients, though not uniform, have fallen for the 
must pan tictween -f.40 and +-60, tlie average being about 
4 .50. There arc instances where the coefficient is as low as 
-r-jo or as liigh as -f-.7o; but -f-so may be regarded as most 
feprcicnUtbtt. 

Twins, >howevcr, provide better materials for study than 
do ordinary siblings, because, in the first place, their en- 
vironments are more nearly alike, and. in tiie second, genetic 
constitution is a constant faaor if they are identical twins. 
This constant ^enables us to evaluate environmental influ- 
ence's, since any differences lietween identical twins would 
be ascribablc to the environment.) ' ifurthermore, data ob- 
tained with twins, identical or fraternal (non-identical), may 
Ik* compared wiili data on siblings; and from sucli compari- 
sons ceruin conclusions emerge. 

A typical study of twin resemblances was made by Menri- 
man.* His subjects were rated or tested by means of one or 
more of the following: teachers' estimates, Stanford-Binet 
lest, Army Beta test, and the National Intelligence test. As 
usual, die data were correlated, with the following results: 

CIm 

AU twins^n ^ . 

Likeeex pairs 

CiilHiirl pain 

; Boy4^ pairs 

* MciriaHHi. JtcmnMiifeer «f Twim, l» Sydwiag M ; 


Average 



.90 

.89 

.91 

.70 
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$fvi|rral important foctt emerge from these data. ^irst. the 
relationship between all twim is mndi doser than between 
ordinary ubUngp. for whom the average coefficient of cot< 
relation, it will be recalled, is +>50. Second, the coefficients 
for Itke^x pairs are significantly higher than for unlike-sex 
pairs. 

It must be borne in mind that unlike-sex pairs cannot be 
identical twins, and that like-sex pairs indude all the identi 
cals and possibly some who are only fraternal twins. Thus, 
the higb^ coefiBdents obtained with the twins of like-sex 
(.90, .89. and .9t) nyght well be due to the identical genetic 
basts of certain of the twin pairs. That is, the higher co- 
eflkaoiu found with like-srx pairs— which include the iden- 
tical twins— furnish evidence for the view that intellect, as 
measured by the tests, is a matter of genetic determination 
to a significant degree. 

But that is not alt: for the coeffident of .70. found witli 
unlike-sex pairs, or fratemals, must be explained. Now. so 
far as genetic bases of individuality are concerned, fratemeJ 
twins are not different from ordimay siblinf^. Fraternal 
twins have developed from two separately and independ- 
emly fertilized ova which have grown and matured simul- 
taneously. Thus, if intellect were simply a matter of an 
individual’s genetic constiuttion, there should not be a 
doicr correspondence between non-identical twins than 
there is between ordinary siblings. Yet. the average codffi- 
ejents are -f .70 and +.50, respectively. This diflierence, 
tlien, must be attributed to the greater constancy or stmilar- 
iiy of environmental influences, including pre-natal condi- 
tions. 

In the case of twins, identical and fraternal, the conditsoos 
sd life after birth are much mme likely to oEwm^xind than 

the case of ordinary siblings who might be bom and 
develop under appreciably divene cooditicaM. For- 
the sismiaiitics of twins, even If thev indMide 
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no more than the birthday, are stre$sed; and often 
scious effort 4 s made not to discriminate between the pair m 
any manner. Bm for ordinary siblings economic, physical, 
and social factors arc not necessarily constant; parental com- 
l>ctence and skill with respect to diild-training may and do 
( hange; and parental preferences are not unknown. Add to 
these factors the many subtle variations in surrounding con> 
(litions and the many inevitable individual experiences, and 
sc'rious doubt is cast upon any view’ that environmental fac- 
tors have ix;en practically identical in the develofnnental 
histories of siblings. 

Identical Twins Reared Apart. The best subjects for the 
Hiiidy of die r 61 cs of nature and nurture, as they affect men- 
ial and physical development, arc identical twins who have 
Iwen reared afiart. Since such twins have developed from a 
single fertilized ovum, they have identical genetic elements. 

I herefore. any mental or physical or persotiality differences 
cxiitiiig between them must be attributed to environmental 
influences, including the pre-natal pc'riod. 

\i present, we have dau on a sulficieiu number of pairs 
reared apart enabling us to say that the results are not en- 
tirely consistent or unequivocal. With respect to «notional 
and temperamental iraiu. in ten pairs there were three in- 
stances of similartty and seven of dissimilarity. In four cases 
out of ten, the twins were dissimilar in respect to both mei^ 
tal ability and temperament. Of die ten pairs studied. M 
no insunce were the twins alike in both Tcsq|ects. althonij^ 
in three pairs the disf»rities were rather slight.* 

Tlie outstanding conclusion from the study of id«uicai 
twins rear<») apart is that each pair offers a distinct protdem 
which must be studied in itself, and with respect to the par-, 
ticular faaori involved in each situation. Although it is noit 
always possible to gcmeraUie brom one instance to anothet^ ft 

■'Se« Nww — u. ■ If t tl.1. ‘'McMsI smi Thyikai Tmits IdcmiesI Twini - 
Rmcd Aftsiiu^ 7«wrH«l ojt iferatf ly, wrL so. tw. i. pjji. 4S-S4; m, 9. 

>04: no. 4, .piX; ijis 4 K:...'«iL..Sjii. no. 1, pfc t-ill; on. S. pp. tsy-sss; 
veiL S4,'iio. 5. jup. ids<.i4. 
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i^paan, aemthelm, tl^t in an explanation of individuality 
tbe extreme hereditarian notion mtm be abandoned; since 
appreciable trait differences reported for these identkal 
twins, as well as other evidence, demonstiate that human 
nature is susceptible to environmental influences. The de- 
gree to which environmental differences will influence indi- 
vidualities of twins depends upon two factors: first, tbe age 
or developmental phase during which they were separated; 
and second, the length of time they were separated. It is not 
only a question of the amount of time spent in separation; 
the period is even more signiheant. the earlier years, espe- 
cially the first six or eight, being the most important. 

Evidence that individuality in contemporary communities 
is not simply a matter of hereditary determination (genes* 
makes the problem of the educator the more fierpicxtng 
md challenging. In evidence showing the relative initial 
iodetenninateness and malleability of certain human traits. 
Che educicor should find the possibilities of individual and 
KKial integration. 

fiaviroament and Mental Develofmient. An early and 
Eivorite method of investigating the effects of nurture is the 
■ndy and evaluation of environmental conditions of men 
md women ctf distinguished achievement. In the United 
lutes, the first such investigation presented the birthplaces 
md rendences of a tliousand leading scientists, the purpose 
Iteing to shed light on the problem of nature, nurture, and 
aditcvemenu* In- different sections of the country, strikiiig 
inequalities were found in the produetkm of scieniMU. 
Cattell showed the close relationship existing between the 
environmentai quality of different sections of the country 
|nd the frequency with whidi adentists were prod u ced in 
Ifch* These inequaiitks of production, he wro«e, seem *'to 

a forcible argomem against the view . . . that schuttific 
| >erion m nce is aimott exclusively due to bemdify.*' 

* •nstMU. SfeX, -A StttiMkal Sudr of Amrim Mm «C Msam' 
sUiiMMw'SiJL iwL as. no. Sm. iooS. rrna-sa. 
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Cattell in 1915 publi^ed additional data bearing ont die 
conclusions reached in the igo6 publication.* Also, data for 
the year 193a, ccmceraing a^o leading scientists, lead once 
more to the same conclusions.* Thus, while admitting the 
itnporaufire of the genetic basis of an individual's caincities, 
we may attribute to environmental factors one of the major 
i6les in creating individual differences as they are mani- 
fested in performance. 

Another meiliod used in studying influences of environ' 
mental conditions, and rather widely employed, is the com' 
parison of tlie intellectual status of children coming frmn 
v.irious occupational and social groups. Data from tliese 
investigations are not always unequivocal; for it is not easy 
to distinguidi between relationships that are merely con- 
comivuat and those that aie cause and effect. If they are of 
the latter sort, die determination of which is cause and 
uhich is effect is still ^ diflicult problem. However, the re- 
sulu of many and varied studies, each having its own char- 
.Kteristirs and supplementing the otheis, lead to certain 
reasonable conclusions chat help to clarify die nature of the 
rclaiionshtps. 

unique and significant study was made of tlie intelli- 
gence of a group of canal-boat children.* l^esc chiidreii 
lead an unusual life, being cut off, most of the year, from 
Mhools and ordinary social intercourse, except for the very 
Itmued contacts supplied tqr their own families. Many 
adults of the canal-brat peculation are unable to read or 
write; and their ''tntelleaual life” is of the most meager 
kind. the children spend their plastic and develop- 

mental yem in an environment of social isolation and intd- 
Icctual b eare pn e s a.^ 

V ‘TsssQks «l ibaukM ItadSdcBce.** ftofaiter srtmee MomMy, vat.^ 
tm-if. 

*Catt^ IML. and J. (ehu), dmeritm Men vf $doM» <stli edMos^ 
Nnr Vart, adespe fiwa, tan, ae. mSi ff. 

• GoieM, wM Mtimtie Tetit nmmig JbsmM 

IhMyd 4 I diiBW l aa . Ma w u l w s t INwi yId u na. 44v>S*i^ 
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The average IQ of the canal*boat diihlren uras 69.4; that 
ia. according to the conventional claasificatkm. on the mar- 
gin between the menully defeaive and borderline groitps. 
But the remarkable fact reveled was that the intelligence 
quotients of children within the same family decreased as 
age increased. The rank correlation coefficient between 
IQi and life age was —.75. indicating a high inverse relation- 
ship. The age-group from 4 to 6 had an average IQ of 90 
(‘iow normar'), whereas the group from la to aa had an 
average of 60 (a rating of mental deficiency). From these 
dau. it appears that the restricted character and limiting 
effects of the impoverished canal-boat environment had 
much less serious ctmsequences in the case of the younger 
children.’Vfliey appear to be about '‘normal" in intelli- 
gence, because performance cm the tests of the earlier years 
docs not suffer from restricted social and intellectual sur 
roundings to the same extent as in later years. CThe scxrial 
and intellectual needs of young children are fewer and sini- 
fder: they' are thus more likely to find adequate an environ 
ment which, as they grow older, is inadequate, for it suffers 
from a paucity of social and mental opportunity. ^Thus, in 
this illuminating study we have evidence indicating that the 
extoit and form of mental development are dependent in 
{MTt upon factors in the individual's environment during 
his developmental years. ^ 

Children in Poster Homes. We are led to the same con- 
ckudem by an extensive study dealing with the mental 
growth of foster-children after they have lived in their new 
homes.** On the whole, they improve their mental status, 
the extent of imorovmxient bding contingent upon die qual- 
ity of the foatgPRnne, the length of residence there, aijd 
^ at whicp the child entered the new enviioiimaU;:;^JIIi^^ 
Ipinid, also, that siblings living in different hxHeNhnmei 
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resemble otie another much less than brothers and siatem 
ordinarily do« the coefficient of correlation beii^ about 
-{- .25. Further, the degree of their resemblance varied 
(t) the length of time they had been reared apart; (s) thiu 
:ige of separation; and (3) the quality of the fosterdiome.'*’^ 
' In general, the results demonstrate that improved en- 
vironmental conditions which endure ran raise the level of 
nitelligence. if optimal conditions aie provided early in life. 
The possibility of raising one's intellectual status is admitted 
even by some writers who belong to the "herrditarian 
Mrhool." One of them states: "The maximal contribution 
«>f the best home environment to intelligence is apparently 
alxiut 20 IQ points, or leas, and almost surely lies between 
10 and 30 points. Conversely, the least cultured, least stim- 
tiiaiing kind of .American home environment may de p re n 
the IQ as much us 20 {xiints. But situations as extreme as 
cither of these probably occur only once or twice in a thou- 
sand times in America." “ A possibility of variations within 
]o or perhaps 60 points is extremel) important. But it re- 
mains to be seen what the actual limits and range are and 
uhat die actual frequency may be. For to say that such 
changes will occur only once or twice in a thousand times is 
mere assumption. 

I" ^Children** Intelligence in Relation to Parental Occupa* 
tion. The nature of a child’s intellectual, physical, and 
soda] environment is dependent to a stgnihcant degree upon 
the parent's occupation) In studying the influence of en- 
V ironment, therefore, we are justified in finding the relation- 
ship that exists between mental abilities of children and 
occupuiom of parents. 

It has been diown that the higher the fathers' locatkmal 
raUngi, die higher are- the average mental ratings of the 
children^ This has dften been interpreted as showing ond) 

B. S., Tfce Edaihw Intomiee «f Nanwe umI NwtUM mm 
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tibe €orce of inheritance; for it it argued that in the long run‘ 
peraont of superior mental ability will And their way the 
hig^bwr and preferred v ocattg is. whereas people of inf^ior 
abilities will in general gravitate toward the lower and 
humbler <;^ccupations. ( Thus, it is raainuined, it is only 
natural that children whose fathers (or mothers) are on the 
higher occupational levels should surpass in mental capacity 
children whose parents are in the lower orrupation^ 

Unfortunately, many investigators have overemphadzed 
Uie differences in group averages, tvhiie they have under- 
mnphasized the great overlapping of groups. '‘The faa is 
that many children of vocationally superior parents fall 
below the average level of children of v ocationally inferig . 
parents. Also many of the latter childreiT surpass the~aver 
age of the formerJ These (acts can be cKplaiiied by; (i) 
genetic theory; (a) increasingly widespread knowledge of 
pre-naul. infant and child care; (3) the greater availabiltty 
of agencies for child welfare; and (4) in particular by the 
character of education in the United States, whkii contrtb 
met to an equaliaiion of intellectual environments, al- 
though free public education by no means effecu a complete 
equalization. 

' Thus, our present knowledge of the extent and causes of 
taiivhtual differences in mental abilities offers no justifica- 
Cioin whatever for differentiating educational opportunities 
oil the basis of a child’s social or economic origin and status, 
enlightening study of 308 pupils has shown that more 
thim three-founhs of the children who are above aver^ in 
inieiligence come from the less favored economic levelf; tbut 
ic» dieir parents are in occupations lower in rank than |Mto- 
(ewioni md ettecutives of bigger business and indtutry.** ft 
U true, also, that the avenge intcDigeaoe of childstsi in* 
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creaxei with the rite in |tarental occupational kvd and laae^: 
the highest occupatiotial group contributes much more dun 
its proportiowUe diare to the ranks ol superior children. |n 
this last fact there is evidence of the genetic factor. Unleii 
environmental factors are taken into account, it would he 
unreasonable to expect to find Uiree-fourths of the absoluUf 
number of these superior children coming from paretus 
who, in general, are not of superior menul ability. The in- 
tegral_,^aracter of gcneuc cotMtitutit^^ 
inttuen^ (ixiucationai, social, and medical, but as yet cer- 
tainly nm optimal for all) will account for the facts revealed 
in the study cited above, 

‘^Nature-Nurture.” In severkl tvays, studies have shosni 
the importance of genetic connituticm (inheritance), the stg- 
riificance of which in the formation of individuality cannot 
l)c questioned. ’At the same time, however, other studies 
have demonstrated the importance of environmental influ- 
ences in individual development. Nature and nwture^ 
therefo re, may no Iqnyrr be set ag ainst jea ch other, for each 
Ts c onceivable only.as one f or s et of faewa* in a total, 
iituation. IndeH. one has no meaning without the others 
Thus, instead of writing "nature and nurture," we should 
write ‘'nature-numire," for the two sets of factors exist as 
integrab in a single process of development. The two ane 
mutually iuefusstw, since innate propensities are capable d 
cxprcssioii only in terms of envirmuncnts, and eamson* 
mental mAucnces can only act together with the genctu; 
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other hand, the extreme herediunan viewpoint were 
adopted, it vi^old mean that the chief or sole fonctioo of 
the educative procesa would be merely the imparting of in> 
ftnrtnation and the development of specified habits. In that 
case, education as growth, as development, and as the fiorma 
tion of individualities would be a fiction. Fortunately, the 
practices of the schools recognire. at least implicitly, the in- 
tegral character 9f heredity-environment in the develop- 
mental process. 

The Rdles of Race and Nattonality. Much nonsense has 
been expressed concerning racial and national differences in 
intelligence, the burden of the argument being that some 
groups are by mlure intellectually superior to t^ers. The 
fact is, however, that there are at present no ‘*pure‘' races, 
particularly not in the United States and Europe. Anthro- 
pologists are agreed, it seeiru. that at one time there were 
certain primeval races from which all others have been 
derived by crossing, so that contemporary groups have lou 
their definiteness through intermixture.** Consequenth. 
thae are no demorutrablc iiuuite intelleaual diSerences to 
be found between so<ailed racial groups~e.g., Al|Mnr. 
Nordic, Mediterranean. differences do exist axf, the 

rewili of culniral_Yartaj|iaiu afid discjefandes---eDviraDiinen 
tti in thfc JmBdfiiLiemie-** / 

IVhat is important is the fact that within every ‘'radal " 
joad natifmal group there are gp^eat and significant variation^ 
lit traits of inentaHty. penonality. and |diyiiqae. Therefore, 
edttottional differentiation cannot rest upon ‘'radal" cnt na- 
clnoal membenhip. instead, diffriemiatioo becomes an 
hKhvidual matter. 

This doctrine applies to the North Ameriam Indiim and 
tiw American Negro as well as to others. It is true that piy 
dwlogkal weas u renici u s have shown these twa groi q p s 
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be in frrf^r to the white pc^alation in mitnifeued loxdBUti^ 
tu»i abtlittei. But di^peritiei in todal, educatioiud. eoQN 
nomic, cultural, ami hygienic factors are to marked as 
twav*> impossible any conclusions at present with respea to 
inferioritv or i^uality of their iniMie potenti^tties. as oagt 
pared with the white man’s. It remains for the Cutuie to 
demonstrate whether l^orih American Indnaa anft Htqproes 
are by their genetic natures inferior to whites. Such may or 
may not be the casC- What present data do sliow is that 
un^r existing conditi<ms of environmental inequality they 
have, as groups, failed to reach the levels atuined by contem* 
porary whites. Nevertheless, menul tests reveal that at least 
S5 percent of NegrP school children reach or surpass die 
average performance of white children.’* 

Some WTwen ha-^c \ateiottd \t> Acmwnfltow* rtm 
though “pure” races are not to be found in this and ocher 
countries, there are. nevcrtlielcM, within political units 
rather well-defined groups which, with tiioe, have advanced 
toward uniformity of languid, mental traits, and physical 
characteristia. And. they mainutn, some of these “oadonal- 
racial” groups are by inheritance intellectually superior to 
others.” The notion of Nordic superiority is a case in point. 
To support ybmt mgusnwA.Vb* psvAago«wS»«^ viiwt ri&at 
as evidmee the fact that mental tests of the foreign-bom in 
the United States show in general that immigrants Grooi 
Nordic countries rank higher than those from Alpine or 
Mediterranean countries.” Bagley, however, has presented 
a compelliiig counterargument showing that there is a very 
high degree of corre^Mxidence between intmigiants' mental 
ratings and the educational and cultural status of their na- 
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five cotiuiines.'* In bet, in the light oC more tecent data 
Kxme of the earlier advocates of tlw doctrine of “national* 
raciar* superiority have af^ireciaUy modthed their views. 

In this country one study, among others, revealed no ap- 
preciable dUlerences in intelligence ratings when about 
a6oo school children were divided into “raciar' groups on 
the hgtsis of physical (riteria coounonly used for such dassth- 
cation.** On the other hand, when the several nationalities 
induded in each “radal" group were considered, differences 
in level were found. These results indicate that mental 
abilities, as measured, are not influenced by membership in 
one or another of the “racial'* groups, but rather by differ- 
ences in the environments of national groups: social, cul- 
tural. economic, educational. 

Perhaps the most convincing investigation in this field was 
made in Europe.** Children were tested in Paris, Hamburg, 
and Home, and in rural cennmunities of France. Germany, 
and Italy. The resuiu show- unequivocally that differences 
in mental ability are appredablr when the children arc 
grocqied according to environment-etty or rural-^but not 
when the grouping is made according to “racial** merober- 
ihip as inferred from the physical characteristics (such as 
dupe of bead, color of hair, color of eyes, complexion) held 
^ aome to be typical of the several **raccs.‘* This stnidy, 
dieref9re> provides further evidence in support eff the view 
ihaf tSfferences in roenuUty are products <k en viron mental 
xmdiiions, but not of “racial** membership. « 

The educational implications are de ar. Since there is 
xmiideTable overlapping of grd^l^ reiqiea to mental 
opacity, and nnee differences witftin any <me group tat 
nedy greater and more signiheant chan those now exiatis^; 
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between national and '‘radar* cIaMification», indivtdualtty: 
once nuHTc asserts itself; and 'educational guidance beoamei 
a matter of the particular individual under comideraticm. as 
an individual. For superior, average, and inferior mentali- 
ties have been found and will continue to occur in all 
groups. 

ERect o{ Training upon Indivtdu^ DiRerences. It is 
relevant here to point out the effect of identical training 
upon perfoimanres of different persons. sTfndividual differ- 
ences in abilities can l>e known only through their various 
manifestations, the amount of variation being determined 
by measurement or some other form of evaluation. ^Obvi- 
ously. education and environment are accounubic in part 
for v'ariattons in proheiency; hence it is important to know 
what effect identical training will have upon performance 

In general, it has been found that 'less able persons gain 
more in proportion to their initial pcrforn^ccs than do the 
more able. In that respect, then, it would seem that differ- 
ences are reduced, since the results indicate greater efficacy 
of training in the case of iiiitisily poor abilities. On the 
other hand, although relative differences are reduced, «bfO- 
lute differences often are increased.** 

1% is impossible to say at present wbldt oC these cesnlta is 
the more important. £But(eclucationally and psychoiogicatty 
it is most significant to know that initially poor individuals 
tend to make the greatci rebtive gains, and that even those 
in the top xaxsks i^c very signihqplt progress under train- 
ing. ^The ootstandifig fact is the universal and marked 
impiwement achieved under systematic and equalised 
training, 

These experiments emphasize die importance of educa- 
tion, in the broadest sense, in the determination of differ- 
ences .in performance so often attributed to “ptjl|ne^ innate 
variations. Intelligence tests are measures of odtttaitt kinds 
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of perfinnnuince. Hence, if the results they reveal in regard 
to individual differences in intelligence are to be properly 
understood, it is necessary to take account of vaiiations in 
opportunities for mental nurture as well as differences in 
genetic constitution. Furthermore, if oite grants the desir- 
ability of promoting the knowledge and skills which arc the 
subjects of instruction in the scIun)!. thete tan ire no ques- 
tion as to the rfficac>' of education for nearly everyone. Tire 
rele\*ancy of these findings to the nature-nurttne problem 
and to the ‘'national-racial" pr<d>U-m is ob\ious; as indeeti it 
is to all asfrects of the study «>f individual differcn<;e$. 
^^Differences in Mental Abilities Due to Sex. ( For centu- 
ries, and until relativelv retent veats. it was ireheved that 
'woman is by nature intellettually n^eiiot to man— a view 
probabi) held by v»me even today. .^7'his mistaken notion 
was bound to have its offer t U{x»n the kind and extern of 
education provided for girls and women, and upon women's 
aaual achievements in all fields of activity C'arnset^ucntly. 
failing to give weight to erUicationai anef uxial disadvan- 
ttfies forced upon girls and women, mattv maintained that 
tiidividual differences in mental abilities ivere in |»art attrilv 
utable to innate sex factors. 

^I9ic notion of male superiority has been discredited so far 
as general intellectual ability is concerned. Numerous 
studies have shown iliat there are slight but unreliable dif- 
ferences in aserage IQs of sdnxrl children^* Where the 
numbers of each sex are large enough to be represenutive, 
the average IQs for each sex are very close to the expected 
too. 

^easuremenu of specific traiu, however, indicate that 
there are small but cmisisteat and reliable sex differences,** 
Jhracttcally all results point so a small, c onsistetit supf^iori^Y , 
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oLlfmalea over mal et in linyuiaty ability. In number con- 
cepU and amBnilS^tcal^ ability, including computation and 
reasoning, the weight of evidence is on the side oC a small 
difference in favor of the male group, though the results are 
not so unequivocal as in the case of languags^i In tests of 
memory, girls as a group appear to be somewhat superior to 
boys.^ In manual performance and in mechanical aptitude 
males in genera! surpass females, 

^Vc hasten to add that sex differences in the foregoing 
traits apply to group averages. There is in each of these, 
|iarticularly in the hrst three, great overlapping of the dis- 
tributions of the two sexes. Wherever overlapping is found, 
it is simply im[K)$sibtc by virtue of group membership atone 
to characterize an individual witii respext to a given uaic 
without ascertaining that specihe person's degree of the trait 
Differences in Physical Traits Due to Sex. This cau^ 
gory of sex differences is more inqxsrtant than differences in 
mcnutji abilities due to sex roembershif^t Structural differ- 
ences between male and female are not of much consequence 
Ix'fore puberty: what few there arc l>eing in favor of girls. 
The rate of physical development for girls as a group is mme 
rapid than the rate fur Ixiys as a grou{>. the former reaching 
physical maturity somewhat earlier. In a study of boys and 
girls between six and seventeen years of age, the girls at each 
age had attained a higher {lercentagc of tlicir adult height 
and weight than had the buys. Between the ages of lo and 
14. girls as a group were superior in absolute height; w^lulc 
between 10 and 15 they were su)xrrior in absolute weight. 
Reproductive maturity, some investigations show, is reached 
by girls, on the average, one year ahead of Imys. Other in- 
vestigadoiu indicate that reproductive maturity is reached ai 
alxnit the same age. Tlic conflict is due mainly to the rela- 
tive uncertainty of criteria in the case of boys/ 

/ybiniaie adult status, howts'cr. involves considerable 
qi^tative differentiation in j^ysique between the 
and diis comes during adolescence in which the seonniail: 
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sex characters are established and empluisized. fWtth the 
conunenccment of gonadal functioning, ail the glandular 
secretions become influenced and are responsible for sex dif- 
ferences in shape, distribution of iKKiy and facial hair, and 
deepening of the male voice. During adolescence, also, 
marked differences in musculature appear. As a result, even 
when matdied in size with girls, boys, as a group, ran run 
btster, punch harder, and excel in any activity which re- 
quires a large output of concentrated energy. Girls, on their 
side, deviate from boys during adolescence with respect to 
physical peculiarities attending menstruation and child- 
bearing. Thus, in this category, differences l>envecn mature 
members of both sexes arc largely niatters of physical |xjwer 
and periodic disabilities which handicap womcn^ 

Allotment of distinct occupations in social groU|>s is Ixtsed 
only in part upon se.v differences in physical strength or 
speed, as in hunting, warfare, and the heavy trades, ^ieynnd 
ftbesc. occupational distinctions are convetiiional and arbi- 
’*trary/ But once siid) distinctions iKrt omc established in a 
sodety. _^c e ficct of etn ironnieni becomes fiirtdainctiully 
4ivgr «: for the two sexes at an early age; and under such 
diverse conditions, pronounced differences in mental traits 
will arise as a result. In this nianner, tradition will pre- 
scribe diverse occtqiations which become habitually accepted 
and regarded as a |xtit of “nature'* for want of kitowicdge of 
alternative possibiliucs. Such traditioo then becomes in- 
formally and powerfully effeatve and more or less codified, 
fHoweser, even in die nutter of strentmus physical exer-' 
tion, ^ere is no universal biological basis for limiting an 
occup^ion to one sex. so far as the individual is concerned^ 
For ^thougli women are generally smaller and weaker thaPfi' 
men, there are numerous individual women who are larger 
and stronger than the average man, just as there are numer* 
<Ni$ mo^who are smaller and weaker than the average 


■i^macn^^n japan, women work as navvies and los^photre- 
in Vtct^ E ngla n d, womqa wewked as coat ntinen; 
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in all countries with a {>casant tradition, women have con* 
ventionaliy performed IieaN^ lalmr. Consequently, work 
depending upon piiysique could more reasonably be placed 
upon an individual basis, rather than one of sex per se. Yet, 
since physical differences in strength, speed, and {>eriodic 
disability do exist l>etween the sexes, as groups, tradition has 
prescribed and denied certain activities and txr upaiions for 
each sex, thereby creating sigirificant environmental differ- 
ences which prtxluce psychological differences. 

^(Sex Differences Due to Cultural Traditions, ^he tradi- 
tions of a culture are lire num j)c*wer{ul influences tlrat 
determine the distinctions between the usks allotted to the 
sexes, and hence conti tbtite to cerLiin manifested differences 
in Inrhavior and abilities. Tlrese di.stinctions arc constantly 
impressed ujxm eveiyonc as part of an unquestioned social 
atmosphere, from the play activities of early childhood 
througit adulthwd. as well as through riclilxrratc education^ 
This is true of primitivT groups whose distinctions arc even 
more rigid than those in otir own culture. The South 
African Zulu practices the ciisiom of forbidding women all 
contact with cattle; the female may not come near the cattle 
IXMt. lest the animals suffer from it. Therefore, only men 
do the milking. Among the Bolivian Yuracare Indians all, 
regardless of sex. fish, cultivate the soil, and i>cat out bark 
for cltHh. But the manufacture of tveapons, baskets, hoases, 
and canoes is reserved to men; while cooking. Rawing, spin-^ 
ning, weaving, pottery-making, fish-nci weaving, carrying of 
firewood and water, and scrvke as porters on the march are 
prescribed for women. Samoan men do the cooking; while 
Hopt men do the spinning and weaving. Yet among the 
neighbiMritig Nayaho all parts of cloth making are left to 
women. I^.Kigerta, women spin and men weave. In the 
Congo, men carry the manufacture of cloth to the point of 
applying the final %ured design which is addqdl, by die 
wometi. The tanning of leather is a purely masc^ine tifik 
among^^ m the Plains Indians df 



506 


INDIVIDUAL DIFFERENCES 


America it is within the feminine sphere. In the Trobriand 
Islands men assume the job of dry-nursin];^ infants.*^ From 
ftiicsc illustrations it is clear th at where no primary or sec- 
Jondary sex traits are involved, the division of occupations 
on the basis of sex~and hence tlie development of certain 
abilities— is a matter of ccmvention, not of "naiurar* sex 
diEerenccs. Jf the basis for sex distinction in occupations 
fWcre bioltjgically rnorF^^ than mere convention, we 

idtould expect closer universal conformity in the pattern of 
male and fenuile Ix’liavior than has }>eeu discovered. 

The alxivc fatrts concerning pritnitites are in accord with 
similar practices in our cmri civih/cd gioujw. What started 
as purely arbitrary distinctions cante hy tradition to Ik* re- 
garded as iK'loiiging to the natural order of things Ix'cause 
the plausibility of an alternative is unknown. Until re- 
cently, we thoiiglit it unseemly that females should smoke 
or engage in sjxiris; or that they .should desire to practice 
medicine, law. or |K>litics: or that they shotild even aspire to 
the vote, which is still denied them in some ctnititries. 
There are many tcjday who think <»f female professors, physi- 
cians. prcachcn. and scientists much as .Samuel johnson 
thought of the female preacher whej had l»ceii reported to 
him: namely, not that it was remarkable for her to do so 
well, but that it vsms remarkable for her to have done any- 
thing at all along that line. His unflattering comment was 
amplified with the observation that one is alwavs surprised to 
see a dog walk on his hind legs, even if he dtxrs it badly. It 
was not until 1920 that women could Isrcomr chattered ac- 
countants or mrmlsers ol the bar in Kngiuid. The reception 
w-hich a husky girl would get if she jir^nted herself for 
apprenticeship in carpentry or plumbtaig can_|c easily and 
vividly imagined.** 

M Cf. Lotrie. R. H.. Are We CivUiteitr, .New Vock. Hatrcoon. Bratv, 
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tT' have noted the importance of environmental oppor- 
tunities in general, and schooling in {larticular, in the devel- 
opment of intelligence, ^if females were less capable in 
manifested intelligence, as they undoubtedly have been^ this 
inferiority was due to environmental deficiencies, but not to 
anything inlicrcni in their sex.J^' 

Secondary education was not available to girls in this 
country until the late eighteenth century; but it was not 
until the middle of the nineteenth century that girls' oppor- 
tunities for secondary education were in any sense general. 
Even so, education of the female mind was still in disrepute; 
for in these early alleged secondary schools for girls the 
actual offerings were intellectually inferior to those in the 
boys' st'htKjls; girls were to be educated for the "polite fe- 
male accomplishments" (determined by convention), while 
boys ivcre receiving the Ixrst materials then available. 

As might be expected, women's opportunities for higher 
education were fewer and slower in coming than were those 
for secondary. The significant movement in the direaion 
of higher education for w’omen did not come until after the 
Civil War; and it was slow in gaining momentum. The 
even greater struggle for professional education and recog- 
nition has already been noted. 

Summary. (The large central groups of both sexes co- 
incide in general intelligence. 'Fhe small differences noted 
in language, number, mcdianical, and memory ability are 
too slight to justify distinctions in allotment of tasks or in 
educational provisions. Such slight group differences do not 
provide a reason for neglecting die much larger differences 
among individuals of each sex. Sex. as such, plays no part 
in the ability to and this, after all, is the cme of the 
questitm of sex distinctiony 

Differenees Due to Age. It is axiomatic that an individ- 
1^’i mental capacities increase as he grows older, until dte 
ol iiundlmum^m^ capacity is reached. It will be i^' 
called ase at which the maximum is athdiail 
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hat not yet been finally determined. Some ptydiokgbtt 
maintain it is in the neighborhood of 15 or 16; others fdaoe 
it doier to 18; whereat there it reaion to believe it might 
aaually be about 

Although the ^ of maximum mental capacity is of theo- 
retical and practical significance, it is not of importance for 
oor topic at the moment. (jVhat is important for us at this 



point it the fact that m general the growth of intelligence it 
regular and continuous until the maximum is reache^as 
shown in Figure 34. lake so many other probleim in the 
relatively young science of psychology, the particular . 
of the growth oiXYC is. somewhat in dilute. *However. the 
curve here reproduced is the cme most widely* accepted. 
Furthermore, regardless of the form of the curve, certain 
ocher conclusions do emerge from which very few, if any, 
would dissent. menul growth u neither irrqgular nor 
haphazard; instead it it regular and continuous until the 
level of maturity is attained, la thcf second ptaoe~in ^pitc 
of aone uncataintiet regarding slow phases an^xgpid phjrf 
-it isccrtsdia that the first ten yean of Ufe peilod 

of tbt most rapid growth, great in esuent and tiB|wriatiKn. 
hldmogh moital growth doa indeed eootiiiiw heyoi^ 
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age of ten, it does so at a gradually diminishing rate, 
until adult level is reached. " l^^th. for individuals at diC' 
ferent levels of ability ('‘normal," superior, inferior) the 
growth curves are essentially similar.^ Finally', since typi> 
cally there is no meeting, nor crossing and recrossing of ^e 
tcnrVes representing the several ability levels, differences are 
rather well maintained; that is, the sup^ior group do not, 
with age, drop to the average: the inferior do not catdi Up 
with the average; and the average are not likely to become 
inferior or superio^^. 

The problem ofc^Mtancy of relative position in mental 
^attu has been studied in terms of intelligence quotient con* 

' stancy. The maintenance of relative rank is very marked 
but not univ^rsal.*^ Correlatiomd studies, using two or more 

M A very recent miuIk appear* to oat tone doubt on tbit point. See Free- 
man, f. Nn and l 1 ot>, C O., Cirmeth m Inuttecinal AbUtty at Meoaund by 
RrpMUrd Tesit. Wathingtoo. Monosnipb ot the Sodet> for Reaearcb in Cbttd 
Development, tx>l. ■, no. t, 1957. Tbrn author* lay: “The lalicnt taco sre 
that the brlghier children show an actelcnitcd rate of inielleaual gtoMb in 
taler cbiUIbood and that their rate of gtomth tlow* do«m •omewrfaat in mid- 
dle or later adoieicriKe. nherea* th« duller children exhibit an ahnoit coo- 
Mant rate of growth throughout the entire period. The curve of the middle 
group » imennediau in iu form and poaiiion" (p. 91). Ftnt. it nniH be 
noted that thetr cunes are for a group a 4 children mated betwttn the aga 
o! tt mod /*; that it, after the period of mon rapid growth. Thin, the 
growth cturwci prior to the age of 11. and during the period of greatot 
dewetopment. could Mill be of uniform i>pc. Abo, it h not improbobte 
that the diflerenoa noted above for the teveral abiliiv lewb are tbm rewlt 
only of dlArrent rata of drarieratwn following the period of moot gromh. 
it ihb tbo«ld*be the caie, then even Freeman and Fkary'* findii^ would 
not invalMaie the view that the curm for the leveial ability leveh ate 
etaefuitdiy tinUlar. Finatlv. their tuhlecn did not indtidc an adequate group 
of mcmaBy doll or Inferior; for the lowni IQ arai approxinutdy 80. The 
mean be ail nib}ec» wai ii5*$S* ttandard deviation. isAi. 

w Fnuman and Flety, «f>. ait., p. go. state that individual diOfetenoei in the 
cate and Corm of tha gmwth curve *. . . cannot waaonahiy be asexibut 
wlinily or eren mainly to aorideotaf canani. alnce many of them exhibit a 
esutiumey whidi ndet out aoch an tmerpTHathm. They reveal real 
aoMlm tn hucficctaal detdapaaent. Such difcrenccs place a Basil an dm atb 
omdifdt of che i a tci le auai gr owth of an indtridual. particularly 

dWSr 4 S-liMg fNSlMl ef time. ... A COtt pr rtwWwHfg' HDtl iltfttCBMm 

fPMRRnHIIIp wHI Wtm W IQfBMCtW glwwlll €f HMUfWl IINIincraui W mtOKh^ 

mtOf A qitMUad atatameiw. Ndtlmr ttw ainqpfe ua t ami m that tiw f thtsH i 
eu r um of dHhMmi iiultahfiiaii r es e atb le each othm and that abe ■ w ma i* a#*., 
an IndMdtwl ti piddktahle nor the «8t«mea«: Umt the|^fiwrihi emnur 
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ucu of test resulto for the same group of subjectt, the retests 
hiving been given at intervals varying from several boars to 
ten years, have yielded coefficients between H-.yj and +.95, 
the average being about +.87. These high coeffidenu mean 
that chil(h-en tend, by and large, to maintain their relative 
positions with respect to the whole group. In a few instances 
there will be serious discrepancies, but the causes cannot be 
known until each case is examined. Kor can we predict who 
will fail to show constancy of mental growth. Tims, irMii- 
viduality once more asserts itself, tliough a generalization of 
constancy is warranted for the group; and in this instance 
that means for most individuals by far. 

Individual differences in rate of menul gTowtli and in the 
level reached manifest themselves in infancy. Menul growth 
during infancy and very early childhood has been shown to 
conform to a certain order of succession, or sequence. Tlte 
differences during this period are. therefore, not of pattern 
and organization but rather of the time required to pass 
through the early stages and to reach higher levels of richer 
bchador and experience. These facts arc important and 
interesting in themselves. But individual differences in in>i 
fancy and very early childhood assume added significance it 
they are relbble indicators of future rates and levels of men* 
111 development. This assumes, as does the preceding dis- 
cussion, that the factors essential in menul growth remain 
reasonably constant during the early and most important 
period of development, and that no exceptional coodititms 
intervene. 

Because of difficulties in devising proper tests for this 
earliest life period and because of difficulties of statistical 
treatment, the prediaive value of test ratingi before the age 
of about two or two and a half years is still in quenion. But 

fanaM iadividiMb aic divens and Uw growtli a< M Indhridasl <• SM pwdlst 
sUeuwen theoNK. . . . Ctowtb otrvn do odiiMi d cotuin dsfwo of afaal* 
iMfty, but fey iw metm oBnploie untfonaity or eico s daw MpftmAk lo ft. 
l^fee psuih «( so indlvidittt, b pradkiaMc, feat ifes predktloii b a aisttsv 
of‘|aafeafeMiy «ad aw of omSfaiy. 
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ihere it reason to believe that these test results do have |Mre* 
dktive value.** pardcularly in the identification the vert 
mucli accelerated or very much reurded child. 

The Period of Dedine Due to Age. It is a matter of 
common observation that late in life persons suffer a decline 
in mental abilities. But until recently little was known ie* 



garding the nature of decline or its individual variations. 
One detailed study. anu>ng several others, has revealed that 
decline proceeds gradually at first, increasing in rate with 
age. especially after sixty.** This is shown in Figure 55. 

The noteworthy fact for our purposes is this: although 
practically all persons show an appreciable dedine in mental 
level in late nutunty. they reveal a stremg tendency to main' 
tain their relative positions with respea to their groups until 
^oie ro the 


CkWh* QrmA, New Ifotit, tt a m i Bh w. vgHk 

d mtriim m ■ |piirn«t: if 
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Educational Significance of Mental Development. View* 
ing all available data on mental development, it appears that 
individual differences in abilities are not the results of hap* 
haaard or capricious growth. Provided there arc ik> un- 
toward circumstances or significant changes in environment 
daring the growth period, an individual tends to maintain 
his position of relative mediocrity, superiority, or inferiority 
as determined by the integral character of hU genetic consti- 
tution and the ronditiuns of his development. For educa- 
tion this is a significant fact, since it means that the human 
materials of the educative process are not sfiifting and un- 
sc^file. 

f’^' ^^Mucational Implications of Individual D ifferencctu We 
must conceive of tlic child's education ns Iwginning no later 
than at birth. F.ducation is more than formal schooling, 
which is but a part of education, and sometimes a small one- 
^ince a person's abilities, as welt as his traits of |x.*rsonality 
and physique, are the products of an integration of inherited 
potentialities and environmental forces, the importance of 
an optimal environmeiu fur mental gioivth is appai‘ent.,>'l'he 
significaiice of favorable conditions very' early in the child’s 
life has been demonstrated by several tecent studies in which 
it was shown that children attending preschool institutions 
make advances in intelligence which arc lasting and rcal.'^ 
Educational forces continue to exert their influence 
throughout the entire dcselopmcntal peritxl, as shown, for 
example* by the canal-lxiai children. Therefore w’c roust 
regard the duration, r|uality, and intensity of educational 
forces as influences of die first order in the production of 
individual differences in mental abilities. • Tliis does not 
mam. of course, chat equaliied opportunity for moital nur- 
ture will make all children equally competent, finr we must 
idll reduni with variations in genetic constitution. But it 

w WdDaMQ,, B. L,. "Xinmli in Inidt^reMB iMKler feufttim Sdbool XitidUw- 
aangk,* louma of Ex p e n motuot Minmtkm, wl. 9, tgm. HI* IMrI 
AuendMKC ojpon ibe IQ.*‘ IMd,, vnl t. sms. 49^ 
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does mean that for the full realization of every individual’! 
capabilities, (it is essential that an optimal environment be 
provided.^ It should therefore be clear that many of thj 
notions with regard to the inherent character of racial, na 
tional, and occupational differences in intellect are without 
scientific support, for the good and obvious reason that en 
vironments are not equalized, and too few of them art 
optimal. ) 

4 Since it has been shown that all levels of mental ability 
a^ found in all social and economic groups, although in 
varying projK>tti«ns. ilic education of any ch ild become s arS 
i ndiv idual matter^ For education of sjiecific kinds smd dM 
grccs cannot be prcscrilied on the basis of social or economic 
membership of a child's famil>^ 

(n or should an educa tio nal program limited b y one’s 
sex-nie nit>e rsht p . so far as concerns abilities as such, 

in spite of minor differences noted with respect' fo language, 
arithmetic, and memory. The differences Ixrtwccn the sexSik 
in i nterests and apt itudes are not the results of sex'lmlLedl 
psychological traits. They arc to be attributed rather lo 
social forces which, operating fioin very early childhood)!' 
produce true differences in the abilities of the end-prcxlucts. 
Sexual differentiation in education in certain fields may be 
desirable on the basis of social factors and, in some instances, 
physique (strength and periodic disability). The soundest 


pr ocedur e, however . isjt^jeducate an i ndivid u^ in a manner 
-OiC JtgL.abiUties^. i ntere sts, jpd traits of 

factor 7 

^ Sciu>oI Probieim Due to ImUvidual Differences, (By the 
ttme children enter Uic first grade, differences in abilities are 
ailready marked, and absolute differences become more pro 
nounced as they progress. Whatever the reasons for thest 
divemtks, the foci is that the school should deal w£lh then 
by qseaqs «pf difiiattiitiated curricula ,> snd i ndividualiied ii| 
stiuc^cm tt itciessary rntd feasiblpr 
BedMMHr ichoot suhiectf are well condflfeedk 'i 



5W INDIVIDUAL DIFFERENCES 

pupil, other things being e^ial, should not vary widely and 
cajwidously in achievement in the several subjects, although 
unifonnity need not be expected.^ At the same time, there 
are some children whose abilities arc rather irregular, d^ 
to genetic or pliysical factors, habits, or environmenul baw- 
ground. Ideaiiy. then, it is the school’s responsibility to find 
n gt cmly e ach child’s general intellectual level, but to dis» 
C^er His 5iyrial_aptitnrip« if hf has anv. This 

may be accomplidied through careful observations by teach- 
ers. educational tcfts (achievement, diagnostic, prognostic), 
or special clinical examinations, or any combination of these. 
Diagnostic tests may serve to discover difficulties and apti- 
tudes in special fields— such as arithmetic, reading, music— as 
well as to determine a general (‘durational program.^ 
Provision for individual differences should not end vdth 
differentiated curricula, for within the same subject and 
course of study there are appreciable differences in aptitude. 
This is particularly true in the universals or constanu which 
are prescribed for praaically all pupils^ ^ is necessary, 
ithcrefore, t o provide means o f iw*fruf tinn w hjeh will mggt 
pupils’ specif needs n ot only wit h respect to thc -fiddi-of 
study, but also as rtasards and 

intenstty of study within thi^ fields. A common method 
of satisfying these lauer cmiditions is iol chuatify or mroup 
pupils into lections on jil g basis of abiljtyjsuch m superior, 
average, infcj^, with gradatiems between these.^Were facilt- 
jiermttJ^^ough important / such youp ing far«wilv a first 
ttj^jvhhdh tnsmiimon that comes 

ckwi y |o meetinji individual nowdh. J 

Where ability gro^h{^ haiw been wisely made, both sub- 
ject nutter and methods of instruction bdng adapted to 
dtudr needs, the psychological and cducatiomdl advantage 
liii^ tNM» Impressive enough to commend the practice to a 
Idge iBa>mty of educaton adio have had ettperienoe wit^ It. 
>$l||Miiever details of the pavtiodar scheme may 
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ties of ability, interest, purpose^ and other complicating fiu!' 
tors of individuality, such as temperament and physical ab- 
normalities. The alternative, mass instruction, fails to foster 
apd conserve superior abilities and special talent, just as it 
fails to develop the limited capacities of inferior children. 

Although it is a major task of the school to discern and 
cultivate superior and creative minds, and to bring the in- 
ferior to their maximum lc%*cl of effectiveness, it is neverUhe- 
less true that the many individuals compassed within the 
‘’average" group also present their own idiosyncrasies. In a 
literal sense, everyone is exceptional; for although classifica- 
tions are possible with respect to a given aspect of individual- 
ity, and although there is a concentration of cases about the 
central tendenc7 in a given trait, it is the integration of 
numerous and varied charaaeristics that gives a person his 
individuality. With the exception of identical twins, the 
probability is extremely remote that any two persons will be 
alike in all respecu; and it has been demonstrated that not 
even identical twins are necessarily so. TItc. psychological 
fallacy of mass instruction is. Uietcfurc, apparent. ^ 
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Chapter XV III 

FOISTS OF VIEW IS PSYCHOLOGY 

Introduction. Althougli psychologists agree that their sci- 
ence should be demoted to ex{>erimeruaiiy established facts, 
they differ in respect to the theorctiai organization and in- 
terpretation of their materials. They cliffei also tegarding 
the subject matter to be investigated and the methods to l>e 
employed. 

Among the "schools" of psvchology. there are. primipally, 
the existential (or structural), the functional, the behavior- 
istic, die Gestalt, the hormic (or purposive), the organismic, 
and the psychoanalytic— all of which hate elements more or 
less in common. The existence of these ''whotils" and 
points of view cannot be taken as evidence of a science 
suffering from family strife. The theoretical and incthod- 
ologicat differences must be attributed to the relative youth 
of the science, the experimenten and theorists of whicii have 
yet to resolve many doubts and problems and to fill the gaps 
in their incomplete information. The systems, or schools, 
eff psychology are, however, not the scientific facts themselves. 
They arc instead the hypotheses by and through which sci- 
entific information is obtained, and with which scientific 
data are interpreted. 

The nature of psydiology and psychologists is further com* 
pltated by the fact that tlicre arc not only systems but 
"fields'* as well; some of which are the older (and hence more 
"rcspecuble**) theoretical, and "purely scientific’*: whereas 
Ighm are the newer realms (and hence often looked upon 
.askance by the more orthodox psychologists) usually investi* 
gM and developed with a practical or useful aim in view. 
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In this Utter dass belong such fields as mental testing, per- 
sonalhy measurement, personnel psychology, psychology of 
the abnormal, psycliology of business and industry, the study 
of individual differences, educational psychology, child psy> 
chology, psychology of adolescence, and others. While it is 
true that in every one of these newer fields the demands of 
"pure” science can be met, it is a fact nevertheless that most 
of the psychologisu working tn them have utiliurian inter- 
ests: since through the acquisition of a body of facts and 
principles they wish to bring about changes in certain forms 
of behavior (frtmi good eating habits in cltildren to the 
weakening of sales resistance in adults) and to relieve human 
difficulties. 

To some of the older "strictly scieniific*' psychologists such 
aims as titese have no place in a science; lor. they say, pure 
science sluuiid not be concerned witli utility and values. 
Tltc business of science, they hold, is to discover tltc JUctsv 
of its sut^eeV matter, to understand those facts, and to formu- 1 
late them into generali2ations. These more orthodox psy- 
chulugisii, therefore, prefer not to call cite newer fields set- 
ence, nur the workers therein scientists, instead, they' employ 
the terms technology and technologists, respectively. Tlius, 
these more orthodox psychologists arc critical of the newer 
developments on two grounds: first, they question the pro- 
priety of calling them psychology; and second, they would 
make a sliarp distinction Wtween science and tedmology. 

We shall sec, however, that at about the turn of the cen- 
tury, and even earlier, an increasing number of psychologists 
refused to endorse this view. Among those not in agreemmtt 
may be mentioned lam es, who adhered to no school but was 
concerned in his psycliology w'ith concrete experience and 
behavior; Hall, whose interest centered in genetic psychology 
and the psychological phenomena of adolescence, but whose 
interests and aaiviiies ranged over a wide field: Cattell, who. 
had bi^n to ivork on individual differences and mastal 
ineasiuetnenti; Angell. who was one of the early tenctitMaafe 
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uts (discussed in this chapter); and Woodworth, who early 
was interested in the nature of behavior and later presented 
a detailed statement of dynamic psychology (also discussed 
in this chapter). 

It is not our purpose to enter into a discussion of the 
merits or weaknesses of a rigid distinaion between science 
and technology.* We wish only to acquaint the student with 
the existence of this conflia in point of view. We must add. 
how’ever, that there are many contemporary psychologists 
who do not accept the sharp distinction made between sci- 
ence and technology, regarding it as artificial; and who hold, 
also, that a science devoid of individual and social aims and 
values is in danger of becoming sterile. Finally, the remark- 
able growth of interest, activity, and volume of w'ork in psy- 
chology (perhaps too rapid a growth) is in large |>art attrib- 
utable to its emphasis (particulariy in the United States and 
England) upon its utility and individual and social values 
in effeatng improved methods and behavior in a variety of 
directions. 

fn the remainder of tliis diapter, wc shall only present 
very briefly the features of each of the principal "schools” of 
psychology; in tlte course of this presentation some of the dif- 
ferences in points of view regarding subject matter, method, 
and purpose will be apparent. 

Introspection and Existentialistn. Existential ps>*chol- 
ogy, which is synonymous with structural, is a psychological 
method and point of view which inveaugates and describes^ 
the composition of mental states and conscious cxp cricnccs.J 
In effect, this point of view limits the subject matter of psy- 
chology to tlie jwtisory and readily perceived aspects of cxjge- 
riencie. The meffidd‘"1r employs is in(rMpecrioi!i»,.w'hi^ is 
the subjective observation of one's own self durit^ or after 
Ihe experiotce under investigatioti. The individual, called 
the obKTver, is placed in an experimental situation, sub- 

t.fW a brief dianmion of th» pnibiein, wc Weld, It, I*., J’SiwftofdCr at 
ieffMc, Holt. Kew Viwk. ttnA, ch^ 4. 
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jected to ceruin stimuli, and asked to report his experiences 
in accordance with set instructions received from the experi> 
nienter. 

For example, this psychology has been greatly concerned 
with the analysis of sensory experiences into the ir rl«»tT]yntary 
s ensations ; that is, the elements out of which experiences, 
are composed. What a person ordinarily describes by '*coin> 
mon sense*' methods as the facts of experience, says the 
existentialist, is a blend of numerous elements. But the 
(rtuned observer, the person who has learned to analyze ex^ 
{>eriences into their constituents, is able to free himself from 
"common sense" impressions of blends and to observe, in- 
stead, the basic, elementary sensations. .\nd. says the exis- 
tentialist, it is such observation and these elements that are 
the true methods and subject matter of {>$ychology. 

By this method and point of view, the sense impressions 
known as touch, or the skin senses, have been analyTied into 
the following constituent elements: cold, warmth, pressure, 
and pain. All other tactual impressions such as size, shape, 
texture, roughness, dryness, etc., arc said to be blends of 
these four, plus kinesUtesia (the sensations attending move- 
ments of any members of the body, and arising from stimu- 
lation within the muscular tissues, joints, and tendons). 
Similarly, taste has Ireeti analyzed into sweet, sour, bitter, 
salty; all other taste impressions are blends of these with 
odor— touch and temperature also entering to give the ex- 
fjcricncer a uniury impression. Smell, cooperating with 
taste in giving us our experiences, has been analy'zed into 
the following elements: foul, flowery, fruity, spicy, burnt, 
and resinous. All odor impressions, therefore, are said to be 
combinations and variations of these. V'ision, it has been 
found, has six demenury sensations: namely, white, Idack, 
yellow, red, green, auid blue. These, of couise, are capafak 
of giving an indefinite ntunber of blends. In ltoartti||;, it 
appears, the only etemenu are pitches. But each pitch hat 
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the further distinguishable attributes of volume, loudness, 
duratipn, and brightness. 

In order tliat the sensory elements, listed above, may be 
observed, it is necessary mak in g the in; 

trwp^pn should disr^rd m valljSi». That is, 

he is presumably not at all concerned wiilt the practical sig> 
nificance of his impressions. lie is concerned, instead, only 
with reporting the impressions themselves freed of all com- 
plicating faaors. To illustrate: whereas ordinarily one 
might say, “This is a clear, bright day,” the observer, from 
the existential viewpoint, tvould repta-t, “My visual field is 
one of blue, with a few small irregular arras of gray and 
green,” or something similar. Or, again, instead of saying, 
1 smell an onion, the observer sliould describe the particular 
impressions he is receinng, but not the object which they 
indicate. 

“‘■Thus, the existcntialistjnyesiigatcs jhc con lent of experi- 
ence: he is not cSn^ncd,ylt!C^ Buanin|pt. and 

to whicli thV inipr^Olu refer. "" According to this 
view, therefore. Ujc aim of psychology is to describe experi- 
ences in and for themselves. Experience s are "c xiftcnccs”; 
hence the n ame j'cxistc ntiaijiro/* 

But not all introspective psycliology is strialy existential. 
Some psychologists, contrary to the existentialists, have in- 
listed that the method and subject matter of psychology 
ihouid include reports of prrformance as well as experieuce. 
In other words, the individual observer reports not only His 
impressions but also as much as possible of the entire sub- 
jective situation and process. We may take the study of 
memory as a case in point. Now. memory processes can be 
and are measured objectively; as, for example, in measuring 
the race of memorizing, the rate of forgetting, the rate of 
ie-meiiK»ri 2 iz]^. the effects of various oonditiont upon mem- 
oraang and forgetdng, etc. In addidon to these measurable 
aspaels, however, it is possible through incroi^iecdoii by the 
jgaeiiipitzer to ascertain what h» experiences and mental 
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proceiies were in the course of his efiEom. Sudi uitro«|Kx:' 
tion has revealed that the individual in memorizing locJu b» 
and makes certain rhythms, groupings, and pairings; he tries 
to discover similarities, differences, and meanings. Reports 
of these are introspections of performance, or behavior. 

Uiidcrstanding^^^^^^^^ ment al p rocesses in otj^ kinds of 
beKatimr has likewise been enhanced throu^ the use of in* 
trdspection, in such diverse activities as in Teaching a judg- 
ment or in the immediate response to a stimulus in which 
the elapsed time between stimulation and reqxmse is meas- 
ured (the reaction-time experiment). In a situation requir- 
ing judgment, it has been reported, the individual ejq>eri- 
ences a “conscious attitude" which may be one of hesitancy, 
doubt, confidence, and the tike. In the reaction-time expm- 
ment, it has been discovered through introspection that the 
individual “prepares for action” befme the stimulus is given 
and that the response is immediate and automatic, there 
being ordinarily no conscious processes between stimulus 
and response. 

It is thus clear tliat the psychological method of mtroq>ec- 
tton is capable of illuminating a variety of activides and may 
be used to dt^ibe mcnul processes and peiforroanoes, as 
well as to reve^ the dements of exper i ence. But the exis- 
toitialists, ntxxtsty £. B; Titchener, woul d remict the method 
of introspection, and indeed all psychology, to the dbeovery 
and descripdon of these dements. The subsequent pages of 
this chapter will sliow what introspection bib to reveal. 

Functional Pqrchology. Funcdonal psychology, thouf^ 
not rejecting consdousums. regards mental phenomena as 
activides or processes rather than as experiences. The fuQC - 
tional standout emphasues the utUity of mental ptumw- 
esri'lolfii tu adjust menu to the env inmjnettt. 

FttnciSitid*|^^ therein, is interested in stti^iying 
mentd p toc eiies and the organism's acdvidcs in their ens- 
tomy aecdiiip. bi (^ 

iam at a toinx otmoern vridi some atm and raeanisig.^^^^^!^^ 
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this point of view, the psychologist asks what the process or 
activity is for and how it works. He thus investigates both 
the antecedents and the consequences of the cnenul phe- 
nomenon or activity under consideration. He takes into 
account the entire complex setting in which the phenomenon 
or activity occurs; he regards the entire setting as a continu- 
ous and unified whole. Otherwise, he maintains, mental 
processes and activities cannot be understood, nor their sig- 
nificance grasped. Activity is considfrKl as a whole and tut 
directed toward a goal. Functional psychology, it is dear 
then, goes Car beyond the severely circumscTibcd and strialy 
non-utilitarian subject matter of existential psycholc^. The 
latter is interested only in the analysts of conscious experi- 
ences into their elements: the former is interested in mental 
phenomena and activities for their utility and practical con- 
sequences in the organisms efforts to adjmt to its environ- 
ment. Functional psychology^ therefore, readily entered the 
af^lied fields.* And though functionalists use introspection, 
they place their emphasis upon outward behavior; that is. 
they em{rfiasue objective methods. 

Cacr. who writes from the functional standpoint, states that 
Is^SRology is the study of menul activity and that menul 
activity is concerned with “the acquisition, fixation, reten- 
tion, organization, and es'aluation of experiences, and their 
subsequent utilization in the guidance of conduct.'' Since 
adaptation of activity is the subject matter of psychologtcal 
study, Carr artalyzes the characteristics of an adaptive act 
into “a motivating stimulus, a sensory situaiitm, and a re- 
sponse that alters that situation in a way that satisfies the 
motivating amditiom." Tltese three aspects aue bound up 
or blended into a ctnnplex but single continuous course 
activity tn which tlunne is interplay between motive, sensory 

sAtaong ttie caHInt sdvoeues «f funaicMutliMa wm Joltii Ovwcy who sp- 
fitted fu prindfilei to ednoKion. it k cwy to see hew the (iiaaietial vtav 
ttpwts ■ ttsstt See Dewey's Horn W* TMmA, >eu e o . 

Heuh, »as3 (nrytied edhien); and H mmam Nmtwt md CoMducf, vim yerS. 
Bolt, tfftk. 
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stimulation, and respome (adaptation). This view thus 
stresses the point that psychological process^ and iutivities 
are functions of living individuals who are constantly mak- 
ing IflHSIToinws'ad^^ to the environments 

in which they find themselves. Accordingly, it is the busi- 
ness of psychology to find out what the processes and activi- 
ties are, what immediate e pds the y serve (adjustment), how 
and under what conditions they work (relation to their set- 
tings). This approach in psychology is now so widespread 
that functionalism, as a school, has practically lost its identity. 

Behaviorism. Behavioristic psychology' deals only with 
phenomena which are ohyjnuil»lc-.<.>b}«fctively;,-. without refer- 
ence to consciou.snt‘ss; that is. observable by an individual 
other tlian the subjcti liimsetf, thus excluding the treat ment 
of conscious experiences. Behavioristic psychology appeared 
as a revdfi’ agaTnst the very narrow definition of psychology 
as the study of nothing but the elements of c onscious experi - 
c»<:c..^ ikhaviorisis maintained that other pychologists were 
occupying themselves with "iniangibles*' and "unapproach- 
ables." They reject consciousness and experiences as suitable 
subjects of psychological or sticniific study; for these, they 
maintain, arc intangible and arc not capable of scientific 
veiificatioii. They reject, also, such older and orthodox psvi 
chological luetfiixis and conc epts as introspection, mental 
states, mmiHr* meniar contem. will, imagery, thinking. Jjudg- 
ing. and the like. In fact, they reject the concept of *'senu- 
tion" (such as a visual or auditory sensation), employing, in- 
stead, the terms "response to light," "auditory response," etc, 
Behaviorists hold, instead, tim psychology must be purely 
objective and m ust TOpfoy bbjiktlvfT^m rtKoflB^ln^ 
and tEey would make psycholo^ a natuHT^ like hi- 
ol ogy. For behaviorists, even ruhHidhalTsm w^hidh stress 
activity, does not go fiir enou^ in objectivity and compro- 
mitei too much. 

Whettas the more orthodcnc piychdlogy im concerned 
wiUi aiwlyiKn td and conscioumeas for chdr ovm 
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sake, behavi orism iva» t ojac ^roncem eti with gaining accurate 
knowleJ^e^oThow'^^ng organisim7Indudi](i^^^ 
ad jimm euts to &cir enviro procnts and witli the srimuli evok- 
^ this beh avi^^ .^i^haviorism. thus, w^ti^ave practical 
signi^iK'c. for according to this s’icw, psychologists should 
set about teaming the methods whereby behavior can be 
predicted; in dtort, the practical management of human 
affairs. Behaviorism, therefore, declared itself to be more 
than just a scieiitinc method in psychology. It took a wide 
range of aaivity as its subject matter; and it was also to be 
practical and applied. 

Behaviorists were ikh original in demanding that psy- 
chology sluuild study a wide range of activity, that it should 
be objeaive, and that it should contribute to the contntl-atul 
direction of human bcharior. IVehaviorism was preceded, 
for example, by l.ioyd- Morgan who worked to place animal 
psychology on an experimental rather than an anecdotal 
plane: by Thorndike who. beginning in 1896. gave emphasis 
to animal psychology and desased objettis'c experiments: by 
Cattell who insisted that psychology must study behavior 
in order to assist in the practical maiicr of human control: 
by McDoygtfli and others who were revising the definition 
of psychology to read as "the science of behavior." relying 
upon objective methods. These forerunners of bchas'torism, 
however, did not go to the extreme of throwing overtsoard 
all previous psychological conce|Hs and methods, like con- 
sciousness. images, sensation, etc. 

Tfte founder of tlic school of behaviorism was J. B. Wat- 
son, who had workcrl priticifNilly in animal psychology. Ani* 
mats were favored as experiroenut subjects because their 
environments and experimental conditions could be regu- 
lated: as in diet. rest, activity, and general living conditions. 
He tmisted. nevertheless, that the methods df animal psy* 
dMalogy could be Icgitimaceiy and pcofitably applied m the 
HUdy of human behavior if the emphafts were put upon 
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activity and objective methods of experimentation and ob> 
servatiom 

The two sources that probably contributed most to the 
behavioristic movement, as it was announced in 19 is, were 
Thorndike’s experiments in animal learning and the experi- 
menu of the Russians Pavlov and B«dfiterev on the “condi* 
tioned reflex.” Thorndike concluded from his experiments 
that animats learn by doing, by a proceu of trial and error. 
He held that human learning is also to be explained in the 
same way— from a motor skill such as playing a game (say, 
baseball) to ideational thinking. In fact, he urged, man de* 
rives his ideas, concepts, and thinking from activity, jhrom 
doing; but apparently not from having insights, nor from 
rcfletiion. 

Thorndike consequently formulated two laws of learning, 
the first being the Law of Exercise. According to this law, 
use strengthens a given response, whereas disuse weakens it. 
The second, the Law of Eflea, states that successful or satis- 
fying responses are starajxrd in. whereas unsuccessful or an- 
noying responses arc eliminated. Thus learning is a matter 
of frequency of activity and the amount of satisfaaiom oac- 
gets out of the aaivity. the. two working together. 

But Thorndike did not leave the matter there. He stated 
tlrat learning involves the esublishmcnt of bonds in the 
nervous system between incoming (afferent) nerves which 
are excited by the stimuli and the motor (efferent) nerves 
which arouse the appropriate muscles and Uius give the 
needed motor response. It is clear, therefore, that Thorn* 
pike was not only derming teaming in terms of activity, but 
he was also postulating a physical basis for such learning. 
The nature of the physical basis, it stiould be noted, is quite 
hypothetical; for though the nervous system and other parts 
of the body are tnvtrivcd, it b not known even today just 
how they ate org^sed not exactly bow they work. 

Pavlov; a physiotogist, and Bechterev. a nettredogist, work* 
1x9 mdepesidtnidy, ^ what u now known as diib 
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'‘conditioned reflex." A conditioned reflex is a response that 
has become attached to a substitute for the original stimulus 
which evoked this response. Or. to put it otherwise, a stimu- 
lus that was ineffective or indifferent to begin with has 
become, by the process of conditioning, attached to a given 
response. Pavlov, who worked with animals, and Bechtcrev, 
who worked with both human and animal subjects, observed 
the same phenomenon. Although these men were not psy- 
chologists. and although their experimenu were not directed 
toward the solution of fuychologicai problents, their methods 
and resulu were cordially, in fact eagerly, received by the 
behaviorists who proceeded to apply the conditioned reflex 
technique and principles to tlic study and interpretation of 
all behavior and all learning. 

Thorndike’s animal experiments and laws of learning, it 
appears, stimulated Watson and others to work in the same 
direction. But Watson rejected the law' of Effect because 
it smacked of consciousness and experience, neither of which 
he could accept. Conse<|uent]y he was left with the law of 
Exercise (which he called the law of Frequency), to which 
was added the law of Rcccncy. According to the latter, 
the response most recently given to a certain stimulus will 
again be evoked u(x»n a subsequent presentation of that 
stimulus, other things ixring equal. Watson also purported 
to prov’e, but erroneously, that the correct respemses, by vir- 
tue of merely being correct, were repeated more frequently 
in learning than Ute incorrect ones; and hence this suppos- 
edly reinforced the frequency law. 

But it was Uic conditioned reflex tedinique and explana- 
tion that H*as act^ted by behaviorism as fundamental in 
psychological method and theory. Consequently, alt be- 
havior is regarded as sensory-mocor, consisting of stimulus- 
mponse units, each of which begins with a stimulus to smne 
sense organ and termitiaics in a muaettiar or glandtilar rr- 
iponse. or in a cmabiiiation of these. And by the process 
ol conditioning, numerous and comfdex respmtses are pre- 
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sumabty attached to a stimulus. All complicated systems of 
habits and motor skills are said to be built upon original 
random movemcnu of trunk, arras, legs, hands, and ftngers 
through the operations of frequency and recency. Similarly, 
what is ordinarily called memory is only a matter of stamp* 
ing in responses by the conditioned reflex method, throu^ 
frequency and recency. Thinking, also, is said to be nothing 
more titan implicit, or inner, speech movements. Thinking 
is objective behavior, involving tlie substitution, by the con- 
ditioned response method, of symbols (words, numbers, and 
other signs) for original objects and events. 

The behavioristic thetiry of learning, if correct, would be 
of far-reaching significance educationally. For it would re- 
quire the practice of a decidedly mechanical method of in- 
struction wherein frequency of repetition and recency of 
behavior would be the determinants of what one did or 
knew. It would mean that education is a matter only_of 
habit formation whe reby th e individual is equipped to give 
aTeriain response to a certain stimulus.* In fact. Watson has 
stated tliat the sti mulus-response t echnique and the condi- 
tioned reflex prin apic are the mean s of social and in di vidu al 
orgaili jiatioh a nd re t onstr u ctio n.* 

Acreptance and advocacy of the conditioned reflex method 
and the stiiiiulus-rrspoiise principle quite naturally led to 
behaviorists taking definite positions in rcsfxrct to other psy- 
chological questions. Notable among these is their com- 
plete rejetnion of all "instincts*’ and all inherited mental 
traits. According to this doctrine, then, practically all that 
a person is and does is a matter of learning by the method 
of coitdidoning. There are iw inn ?*^ behavji^y paitwia^ 
However* h» studies orinlants did lead Watson to state 
that thdre are three •’nattse” emotional behavior pattcim; 
namely* fear tin liimted* specified situations), raj^ (in certain 

•llMt IiMikf nsy Mist w Ow dt w a wtoi i «r learning (|^ sCo f.) for a criii- 
din ntmto' view. ' ' '' ' 

i'A' view, not wn-twliiiteries./. . . 
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ilMadffied aitwdom)^ io^e moire apphipriatdly. 
IsKrtioo «nd ccmtei^ to (diytol idmtdadoci^ 

All other emotional mpoiues are regarded as behtg extm* 
dons m originally ^neut^ otjecti lonned by the f^occia of 
stimiihis-responsc learning. In this Way be^viodsts tWiuld 
account for the many expressions of fear, rage, and love, 
odrer than the few mamf«cations in infancy. In she«|ril|^ 
maintain that, excepting the three aforementioned ‘'native’' 
emotional responses, the human individual inherits only his 
bodily struaures and modes of operating. He inl^cs 
noUiing else. .\U ebe is acquired by the siimultfs^mpmse 
method. 

Behaviorism, in summary, was a revolt against the ortho- 
dox subject matter and methods of psychology; it ins^ed 
that psychology must use objective methods, meaning meth- 
ods whereby activity can be observed jind measured by soane- 
ome other chan the expcriencer: it rejects intangibles and 
non-measurables which are not capable of vcrifscacton 
objective methods; it takes all realms of behavior as its su^ 
ject matter, for it is conce rne d witb.lh£-£OniTol and direc- 
tiot^utd huiiian.i3€^ putsjprajtiqd^ Is^ mphasis 

upon tratningja the...deteii^ of Jpdlvirtiialky’; it inain- 

taim that the stimulus-nnjionse^iq^. the co nditioned rcIB fx 
piwcipi^Jamish the Bm f thod a nd j^ e gtpb^io^ 
learnjiig a^ behavior; it therefore qs^„ that behav kirit ro 
odffm a relatively simj^ and universal piwedure whm^ 
psychology may ^ome not only a natural science but a 
practical one, s^duable and useful fp 
indivi dual and social p roblcn^ * 

CfostiSI l^diok^. GesttSt Is a German word variously 
translated into English as pattemt hgure, ctmfiguratum, and 

s W» 1M«C y ofc cn ilmi«nlioat of UeMnleitHa at all baliatariaia 

ssW unHerm in ilteir dortrlm. Tfit It mm tlw cwc;, ol ttmmt. 
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fqcnok* thear, ihe fiivored traiulatioiu aire configuration 
and lffTO; although even they do not in their usual meanings 
cpmef thjC essoitial and dtstina connotation of the word 
U as for this reason that the German word itself is 
beii^j; widely used in English; and it is not improbable that 
shordy the word will be inctwporatcd into the English pay- 
dadogtcal vocabulary without attempa at translation. How- 
ever, if 'we use the terms form and configuration, we do so 
with the realization that they signify something more than 
they ordinarily do. This will become clear in the following 
exfAasiation. 

Gettalt theory asserts that experiences and behavior, to 
begin with, are organized wholes (or structures) as opposed 
to mere aggregates, the whole being prior to its paru. Thus 
it denies that mental proceues are composed of elements 
found in them b>’ aiial>'sis. Our perceptions arc unified 
wlsoles perceived as diatinct from their surroundings; tliey 
are not just raasael of sensaiiom or elements. This b true 
evtn of young infants whose perceptions, though meager 
and groM. aie still organized. We sec trees, sky, pictures, 
buildings, and other objects, as such. We hear melodies, 
not a series of notes. These and other perceptions are what 
the Gcstaltuts call unified “figures” against a relatively un- 
dillerentiatcd and relatively unorganized “ground” (back- 
ground). Therefore, frem thn ^andpoint psychology diould 
study tund explain the “common sense” experiences which 
existentiaUsts reject. 

Thb viewpoint denies that behavior b merely a summa- 
tion of elementary responses to stimulating elements in the 
situation. Gestalt theory affirms that behavior is a unified, 
enganized whole, tending toward a goal, intended to restore 
a state of equilibrium, the external or internal stimulating 
ntuadon having created in the or^uusm a state of tenakm 


M tchr S m jM tb* Cwwsn asm* h g a iMyt 
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which it seeks to resolve. It is the totality and direction o( 
behavior that are primary: the details, or elements, are sec- 
ondary, being determined by the goal and direction of the 
total ^havior. Ip jo Acr words, the ryhotle is primal^. 404 JI? 
pans. For exampleTlHSearnlngTo write, tiie*tliird*s move* 
idientamf^ at first general and crude, but unified. Slowly his 
mos'ements become more and more defined, limited, and 
specialized until he reaches a point where he has precise and 
automatic control over his fingers. 

Gestalt psychology maintains that tlie properties of wholes 
should be studied as they occur in experience and in behav- 
ior. To begin with elements is to start at the wrong end: 
for elements arc the products of logical reflection and analy- 
sis. Thus, to break down a configuration for purpoeMsi of 
analysis is to destroy tlic very situation that is to lie studied. 
Furthermore, it is a basic concept of Gestalt psydiology that 
the whole configuration is different from the sum of its parts: 
for tlie organi»tion and interrelationships and reciprocal in- 
fluences of the parts are just as real and important as tJie 
parts themselves. «To support tliis view, Gestalt psychologists 
point out, as an example, that the expression of a human 
face is a unified whole: since by changing the general ex- 
pression, certain parts under^ change in character without 
any actual dungc having been made in thoeMr pans. For 
instance, by altering the expression of the moutli and its 
immediate vicinity, the expression of the eyes undergoes a 
change, although the objective character of tlie eyes them- 
selves has in no way been modified. It is pointed out, furth<^ 
that personal ity is^ not a mere summation oT Inde j ynSent 
axaits, for such an inveflt qry'lartT^ the'RMe 

o{_fl^phrtlle un Uieidrdvn aihlc iBaKItffSp, AI», 
situattmTTirln^vidaars behavior can netuiderstood only 
through a knowledge of the interplay of forces in rebtion to 
the penoa''s needs, background, and goal. Some of these 
(attraetton): others are nfggative (avoid- 
imee); each may vary in intmisilty and significance for dif- 
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ferent individuaU; and the r^e o( each force u influenced 
by the psychological presence and effectiveness of the other 
forces. Thus, to isolate any of these elements or parts for 
separate study would be to dnaroy the integrity of the be- 
havior>situation and to alter the very nature of the segregated 
elments as well as that of the unal situation. Analysis would 
thus destroy the thing it seeks to examine and explain; for 
its total character aiidTnntquareQrare thereby lost. Or, to 
put it otherwise, the characteristics of any element are in 
part dependent upon the configuration, or form, of which 
it u a member. 'Hits being so, the importance of studying 
wholes ratlicr than elements is apparent. 

Gestalt psychologists find verification in the field of sensory 
perception as well. VVe continue to see certain “favored 
forms'* in spile of the fact Uiat only rarely does the actual 
retinal image strialy reproduce those forms. For example, 
we see objects as rccungular (a desk top) or as circular (a 
plate) althoiigli it is very unusual for the retinal image to be 
truly one or tire other. This can be confirmed by photo- 
graphing the desk top or the plate from the same position 
as the eyes. The photographic reproduction will “look" dis- 
torted. What, then, is the explanation of this phenomenon? 
The (aa is that no cenain explanation is as'ailable. But the 
Gestalt psychologist regards as incorrect the earlier explana- 
tion which stated that through innumerable experiences with 
rectangular and round objects the individual comes auto- 
matically to make correaions and "see" objects as he knows 
they should be. Tliis explanation is invalidated by the fact 
that young.children and other naive observers see the "fa- 
vored forms" and reproduce objects as rectangular or circu- 
lar, although these Ejects do not appear so in perspective. 
Wttneas tlie way a child draws a chair, with square back and 
square scat attadied. In place of this "experience" theory, 
Uie Geiialt thecury offers an hypothesis of iu own; namely. 
tbsA: the very fortictitre cl the objea and the nature of brain 
activity ate ludi as to dBqpose us to see these forms as such; 
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and precision. Finally. Gestalt psychology is functional in 
character; for it is concerned not only tvith methods of in- 
vestigation and theoretical interpretation, but with aims, 
striving, and meaning of behavior. Unlike the static view of 
structuralism. C^alt regards behavior as a dynamic process 
of adjustment. 

Purposive (Hormtc) Psychology. According to William 
McDougail. the outstamling advocate of this viewpoint, striv- 
ing and seeking arc tlie primary forces in behavior. Pur- 
posive psychology asserts, therefore, that the organism'itgatye 
striving towards a goal is a fundamental concern and subject 
of study for psychology. Purposive activity, according to 
McDougail, Ixrcomcs known to the ittmtal^aw- 

The individual perceives the situation, antici{^>atcs 
the effects to be produced by his .irtivity, strives toward the 
goal, and experiences satisfactioti when (he goal is reached. 
Acairding to purposive psycholog)’ behavior is initiated by 
(he presence in the organism (man and infrahtiman animals) 
of certain aims or ends or goals toward s^hicli it strives. 

The next quesuons. then, are whence do these purposes 
come, and what are thev? McDougail answers that instincts 
are the springs of action. Coiuluct rests ultimately upon 
these primary impulses which, so far as we know, are ulti- 
mate and must be accepted because tlicy are self-evident, just 
as in geometry axioms, being self-evident, are accepted. 

McDougail explains, further, that the instinct has three 
charactertstics; (i) the receptia^e. being a predisposition to 
perceive certain stimuli tliat arouse activity: (a) tlie exe^r 
tive, being a predisposition to make certain movements or 
to produce certain changes in the situation; and {$) the emo- 
tion, being tfie core of tlie whtile instinct and ofserating 
throughout. The emotional aspect stgnihcs tlat ap jqstinc t 
js not cm ly a way of aaing but involves the organism vitally 

dhang^. Naturally, each 
jhittiact bat its accompanying emotion. ffo«n this nandpoutt. 

McDougail lists a number of major tnstincu. among them 
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being Mich complex and varied forms of behavior as the in* 
stincts to escape from danger, to protect the young, to mate, 
to assert oneself, to construct, and others. He enumerates, 
also, some "minor instincts," including sneezing, elimination, 
and other such relatively simple functions. But tliese minor 
instincts play a small r61e in social life and adjustment, 
whereas the major instincts are of great importance and pro- 
vide the basic motives for an explanation of social living and 
stxrial phenomena. 

Although instinctive liehavior forms arc inherited by the 
individual as separate tendencies and are the original springs 
of his activity, they do, in die course of time and experience, 
become combined into complex attitudes, called sentimeiUs. 
That is to say, more than one instinci can get attached to or 
associated with an object, a person, or an institution. It is 
this kind of combination tlut constitutes the sentiments in 
older children and adults. For example, one s family be- 
comes assttctatetl with a numlier of instincts, resulting in the 
complex sentiment known as family loyalty or devotion. The 
family is threatened physically or economically, arousing 
fear; the reputation of the family is attacked, arousing anger; 
members of the family enter into competition with others, 
arousing self-assertion: the family is a refuge and a place of 
security, arousing los'c. The complex sentiment of loyalty 
and devotion becomes a driving force in the individual’s be- 
havior. Thus, a sentiment is an organized and relatively 
enduring system of dispositions concerning a {jarticular ob- 
ject or class of objects. The sentiment has functional unity. 
NfcDougall maintains, at Uie same time, jdtat^ behavior is 
not th« result of purely rational CQiwidcraiions tiuTdeny^ 
from one’s sentiments such as one's hates, loses, ris'alrics, 
zeals, interests, and enthusiasms, all of these having devel-^ 
oped from the original instincts. 

In suminai^*, then, Use poutiem of the purposivist is. that 
behavior is goal-seeking; goal^ktng depends upon modvei; 
and die pruaary motives are derived instinas. The 
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instinct is not an explicitly and rigidly developed activity; 
the. deuils of beha\ior are not fixed; but the instinct is a 
tendency to achieve a certain purpose. For instance, the 
instinct of combat is not a rigidly defined fighting activity; 
but it is a tendency to employ energy and anger in resisting 
interference. And. finally, instincts are modifiable through 
experience in respea to the situations arousing them and in 
their modes of expression. 

X>yxiamic Psychology. Dynamic psyrhology is commonly 
associated with tlie name of WcHxiH’ortli who, however, dis- 
claims any intention to establish a "school." Hie funda- 
mental concept of this viewpoint is that psychology is the 
study of ca use and ctfm of behainor. .\tul emphasis is put 
upon internal drives arur motives. Dynamic psycholc^ sets 
out to trace obsrrsable sequences of events and to determine 
causes and effects. 

According to VV'oodworth, an external stiimihis is only a 
part of the cause of a res|x>nse. Other rontrihuiiug factors 
are the siniciure of the liehaving organism, its store of energy , 
its general condition, and its activity at the time of the stimu- 
lation. In the second place, no stimulus-response activity 
may be comidered as occurring in isolation; for the bctiaving 
individual is subject at any one time to a multitude of stim- 
uli. And third, Wixidworth holds that changes and flexi- 
bility of tiehavior are determined in the central nenous 
system. 

Dynamic psychology, according to Woodworth, faces two 
questions: first, the problem of how something is done; and 
second, the problem of why Kimething is done. The first is 
die problem of the nieclianism (or striKiurc) inv'otved. while 
the seccHid is the problem of the drive (power) or impulse 
involved. An understanding of the mechanism requires the 
study of the nervous system, muscles, glands, and bodily 
structure. The drive may be clearly internal, such as hun- 
g^er, thtna, elimination, sex; or it may be external, such as a 
reward, or a ^ to be done; or it may involve curiotnty, in- 



DYNAMIC PSYCHOLOGY 


557 


tereat, lelf'aaseftion. and the like, regarding whose origin 
(internal or external) psychol<^ists differ. In effect, then, 
drives may be simfde or complex needs, cravings, or pur- 
poses; long- or short-range aaivitics. It is not necessary, 
according to tliis view, to go beyond the organism itself to 
find the cause of its behavior. What the organism does in a 
given situation is the response of a living individual which 
by its very structure, organization, and experience possesses 
certain impulses that initiate various forms of behavior. It 
is not necessary to assume the existence of any forces outside 
the indisTdual himself to account for his behavior. The 
individual lichaves as he docs because he is a mechanism 
that is built to behave that way, and because he is a mech- 
anism that can acquire certain other ways of behaving. 

This dotirine is similar to McDougall's purposivisin inso- 
far as it ascrilxs goals and strivings to the organism. It 
differs from pur^iosivism in that it does not ascribe a meta- 
physical or external driving power to the organism. Instead 
it attempts to account for all Irchavior by die characteristics 
of die arg:inisnrs entire bodily mec hanism. 

There is still another essential difference betw'een Mc- 
Dougall's purposive and Woodworth’s dynamic psychology. 
Woodworth’s list of itinatc human responses includes native 
^capacities on the intellectual side of human nature. These, 
|hc asserts, are also drives to action. By native capacities. 

I Woodworth means what is generally meant by intelligence, 
'aptitudes, and special abilities. Whereas McDougall says 
that such capac ities are distinctly secondary and, indeed, im- 
potent rvithoui the driving force of the instincts, Woodwoitl^ 
mainuiiis that the capacities of the intellect have the samei 
driving power as die others. The latter believes that the 
imcUectual drive and others reinforce and supplement one 
another. 

Dynamic psyclwilogy, therefore, is not to be r^purded as 
contrary to purposive. The two agree in respect to the 
fundamental concept of striving and motivation; but they 
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disagree as regards the source of the motives and as to the 
r6le of intellectual drives. 

Organumic Psychology. This viewjxiint ukes the same 
position as the Gestalt, the functional, the dynamic, and tlie 
purposive points of view in res(>cit to their emphasis upon 
the unity and wholeness of an organism’s behavior. Organ- 
ismic psychology does, on the other liand. reject the instinct 
doctrine as developed by McDougall, VWMKlworih.and others. 
In tliis rejeaion, it takes the same position as behaviorism. 

According to the organismic theory, innate organic states 
and responses and learned Irehavior interpenetrate to form 
the basis of activity; and behavioi- itself is caused by environ- 
mental stimuli and initiating plrysioiogical states, hut be- 
havior is always a totality, involving the organism as a whole. 
Behavior is not a matter of individual sensory and motor seg- 
ments responding independently and exclusively. That this 
is so has been demonstrated in experimems with and ob- 
servations upon .tnimals low in the scale of life, as well as 
with higher animals and man.* In a given situation, the 
organism as a whole is toncemed with the task at hand, iu 
energy and appropriate behavif>r mechanisms being direacd 
to the task. Furtliri iiiorc, the way the organism responds, 
the particular responses it makes, and the direction of its 
actis'ity will depemi u|xui the organization of the environ- 
ment or situation which initiates the l>chavioT. In brief, 
tlicn, the organismir dextrine, which is a modihed bchavtor- 
ftm, stresses tire wholeness of an twganism's activity as well 
as the unified and organized charaaer of the situation in 
which behavior takes place.* 

Psychoanaiyais. It is extremely difficult to give an ade- 
quate presentation of this widely publicized system of dy- 

■itt leoniiiiis. H. S.. Bthmmnr of iho Looiet ihg/tninnu. New Yorfc. C 3 o- 
lumliia I'nmniiy Fmi, Cbibt. C. M.. Pkjuotof^inil fmtmtotiom 4*- 
fumor, Krw Vovic, ffoii. 1^4; OHhmMim. H, C;.. Thr { V of yiuon mtut «f 
the Antemmt m the Ijftrning vf Crty^h, t^MverWiy of Citilornia FuMka- 
tiiom in PtoYstolajer . 

• Under *laarintng." the MudciM thoold main ntrr (o ih« ««akN» on tfec 
fMl in teaminic and otxanitttkm as a factnr in ieamtaa. 
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iiamic psychology in a few pages. We shall, therefore, at- 
tempt only die barest outline in an effort to acquaint the 
student with the “pillars" of the system. ^ The point of view' 
presented is that of Freud, tite founder o ^ psych oanalysts. 
Til is will be followed by very brief statements of the theort<^ 
of Freud's two outsuiiding pupils. Ju ng at^ A^er . w'ho 
broke away from their teacher's theofHrcaTconceptions to 
set up their own.; 

t Psychoanalysis is a system of dynamic psycliology which 
attributes behavior impulses to factors in tlie unconscious. 
For the investigation of the unconscious, psychoanalysts have 
developed techniques which are utilized in the treatment of 
nervous and mental disorders and of personality flaws.; In 
fact, psychoanalysis had its origin in attempts by Freud and 
others to cure neuroses.* Tire theory of psychoanalysis has 
l>ecn employed also in the inicrpreiation of a variety of cul- 
tural phenomena, such as religious ceremonials, stxrial taboos, 
and group (:ustoin.s. Izecause these arc held by {rsychoanalysts 
to Ire relate*! to the neuroses. 

( .According tt> }»y< Ixatralyiic theory, the psychic life of the 
huitutu Inring lias two main parts: namely, the coruciom and 
the unconsciom. The conKiou.s |>ari consists of only a rela- 
tively small and relatively tinimporunt segment of one’s 
psychic life and experiences. It is the mental content of 
which tlie individual is aware at any given time. But be- 
neath the conscious is tlie vast and powerful unconscious 
which is said to Ire the srrurce of hidden drives and psychic 
energies that constitute the real motivating power of human 
activity. \ Tire psychic processes going on in the unconscious, 
unknowm to the individual, Ivave a powerful influence upon 
his behavior and thinking.) The content of the unctmscious 
is derived from two sources; namely, original or innate drives 
which are ntH permitted to come into the conscious, and 
matemb that have been repressed into the unconscious from 

f * A neunMit u • low wwctv mkI lem endunns; disordrr of the nen'out ns- 
‘ fen for whtoh no sctusl touMi is found. 
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the omacioiu. Bettveen these two—the conscious and the 
unconscious— lies the preconscious which merges gradually 
into both. It harbors the materials of ordinary memor)’. 
Tlic precomcious is thus more closely related to the con< 
scious than it is to the unconscious. For, unlike the latter, 
it does not consist of actually repressed psychic desires and 
materials. On the contrary, the ronienu of the preconscious 
can be brought into the conscious by the ordinary processes 
of association without emotional resistance, without conflict, 
and undisguised. This is not true of the materials of the 
unconscious when they come or are brought to the level of 
the conscious. 

Tliese three levels— the conscious, the precoiucious, and 
the unconscious— are Freud's earlier formulation of the forces 
and springs of activity. But Freud has been ready to modify 
and supplement his system as new problems have been en* 
countered and new materials secured. Consequently, his 
more recent formulation itKludes three new entities whose 
relationsfups to the earlier three have nm lieen altogether 
clearly <»r finally determined. Tlie relationships have, how- 
ever, been suggested. The three newer members of Uic 
system are the Id, the Ego, and the Super-Ego. 

The Id (the I.^iin term meaning die "it") corresponds to 
the unconscious. In fact, smne psyclioattaiysu think it su{>- 
plmits the unconscious, white others believe it supplements 
it. At any rate, the Id is really personalized and given a 
character. It does things: it behaves. It is the most deeply 
rooted, the most primitive, and most powerful component 
of personality, residing in the unconscious. It is made up 
principally of the instinctive sexual drive, about which more 
will be said later. Yet it includes, also, those tendencies 
which have t>een repressed. And it includes, as well, the 
tendencies, or psychic energies, that an individual inherits 
from the race. The Id is primitive in nature, unmoral, lack* 
ing perception and the power of eritkal evaluation. Instead, 
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it seeks and insists upon the pleasures and satishictions of the 
immediate and direct fulfillment of the primitive urges. 

■^nie Ego (the “1") develops out of the Id. It partakes in 
part of the unconscious and in part of the conscious. The 
Ego, weak in infancy, glows gradually through the individu- 
al's contacts with the external world. It is, so to speak, the 
mediating agent between one's self (presumably the “in- 
stinaive" or primitive self) and the world outside. The Ego 
in the normal adult perceives reality and is rational. Thus, 
whereas the Id craves pleasures and satisfactions blindly, the 
Ego perceives the external world and regulates the activities, 
of the Id with reference to that world. The Ego, therefore, 
is tlie force or entity that decides which impulses and experi- 
ences shall l>e repressed hack into the Id (or unconscious) 
and which satisfaction.s shall be granted. It is in this way 
that the Ego is associated witli botli the conscious and the 
unconscious. 

The Su|x;r-F.go is a newer conception of Freud's, not found 
in his earlier forniulation of the unconscious, preconscious. 
and conscious. This newer entity, or force, corresponds to 
what is generally known as ‘conscience.'* It is constituted 
of morals, behavior concepts, and tabtxis inherited by the 
individual from the race, as well as of the ideals, proltibi 
tions, and beltaviurs acejuired by the individual from his 
patents during infancy and cluldhtxxl. There are thus in 
this Super-Ego clcincnis of inheriunce and elements of learn- 
ing. But the former— the iiUieritcd notions— are far more 
significant and powerful than the latter. The Super-Ego. 
therefore, Iwlongs more to and is more closely asscKtated 
with the unconscious than it is with the conscious. But this 
"conscience” also watches over and fights with the Ego, over 
which it has considerable power. In short, the Super-Ego 
is a person's unconscious morality which may be and often 
U at variance witli one's cmuciotis prindples and behaviOKCi. 

Freud’s psychic structure is complex and often confustii^ 
and elusive. Yet there is always the basic concept of the 
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in conflict with unconscious desires. Throughout his theory, 
Freud stresses the presence of striving and repressions, re- 
sistance, circumvention of resistance, and indirect satisfac- 
tion of urges. The presence of unconscious desires and the 
necessity of repressions arc the two crucial |x)ints upon which 
Freudian theory rests. No <mc escapes conflicts between 
desires and repressions. In everycine, some impulses are 
thwarted: consequently, in everyone there are evidences of 
warfare of the consriou.s and the unconuious, with resulting 
tensions. 

According to Freud, the sexual drive is the all-pervasive 
one: it plays the major r6te in human conduct. It is, how- 
eser, not the sole motive: for Freud rccognires impulses of 
self-preservation and. paradoxically, ihe "death instinct" (as 
manifested in sadism and suicidal tendencies). Tlte term 
"sex** is used in a very general 5«*n»e: it refers to more than 
the specifically sexual interests of the adult. It includes the 
whole "love life** or "plea-siire life." tanging from such rela- 
tively simple aciivtitcs as bathing and smoking to complex 
activities such as artistic creation and religious ceremonial. 
The sex impulse is present throughout life, in varied forms, 
From earliest infancy througfi senescence. 

A second crucial concept of Freud s theory is that of re- 
pression. From the start of life, sexiety imposes powerful 
taboos upon its members. All manifestations of sex are 
ftsrced out of sight and into Utr unconscious as disgraceful 
and reprehensible. But though repressed tnio the unctm- 
scious and frustrated, the destres live on, striving to find ex- 
presaion by circumventing the Repressions, however, 

are not simply products of the adolescent or adult period. 
It should be recalled that psychoanalysts began as an attempt 
to understand and cure neuroses. In that attempt, analyns 
found that neurotic symptoms are indirect exprewons ai 
repretsed desires and repressed memories, resulting in mal- 
formation of conduct. Furthermore, in tracing out the re- 
jpireisum, they were led back into childhood and infancy, dnis 
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arriving at their concept of infantile sexuality. The object 
of repression, therefore, is either a forgotten, unfulhlled im- 
pulse or a forgotten item in memory. But since the event 
has been excluded from consciousness and kept down by 
force, it survives charged with emotion, seeking indirect and 
disguised expression. One of the ways the repre»ed expe- 
riences find an outlet is through neuroses, as already stated. 

But Uierc are also other ways of finding an outlet, accord- 
ing to the theory'. There are numerous channels that society 
approves, such as myths, religious ceremonial, and even social 
institutions, all of tvhich are symbolic and disguised expres- 
sions for the gratification of repressed impulses. The urge 
for achievement and striving for power and wealth are other 
forms of expression, since they attract the favorable attention 
of the other sex. 

The Ego also provides a ty{>e of outlet or compromise 
behavior for the content of the Id through what are called 
dyrutmisms. These arc specific masked or indirect W'ays of 
expressing rcprtrssetl tenrlencics. One such is ratiomlizatioti 
whereby an individual substitutes a reason acceptable to tlie 
Ego for behavior, but one which is not the real reason. An- 
other is suhlimatioti whereby a wxaally approved outlet is 
provided for a desire which i.s not allowed direct expression. 
Still another is phaiUnsy. whereby repressed wishes are in- 
dttlgefi in disguised form, as in day-dreaming. There are 
eighteen such dynamisms, all serving to provide outlets and 
releases of tensions which arc not jiermiited direct expres- 
sion. 

Dreams, however, are said to l»e one of the most significant 
and revealing channels for the expression of repressed desires 
and memories. Every dream is, accordingly, a disguised^ 
manifestation and satisfaction of impulses that are not al- 
lowed to come into consciousness during w'aking life. But 
even In the dream, the desire does not express itself frankly 
and fully; for the repressed ^sire takes on disguises and 
symbolic fornu in order to enable it to get into conscious 
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neiu. It is therefore necessary for the analyst to go beyond 
the apparent value (manifest content) of the dream to its 
true significance (latent content). This is the task of the 
analysis and interpretation of dreams. 

Finally, in the Freudian psyclioanalytic theory, thought 
and reason^by some psycholc^^ts called the "higher inenul 
processes"— are of secondary itn}x>rtancc. They are not dom- 
inant forces. Instead they only .serse the primal desires. 

Not all pychoanalysts, however, agree with the Freudian 
theoretical interpretation, the two outstanding modifications 
of his system being those of jung and Adler, both of whom 
were pupils of Freud’s- Adler broke away and devclo{>ed 
what he called "individuat psychology'." Though he rerog- 
nired the importance of the sex impulse and the frequency 
of sex maladjustments in neuroses, he believed, nevertheless, 
tliat there was a more fundamental drive. lie iK'lieved that 
the dominant drive in life is sclf aysertion. According to 
him, if Uiis drive is frustrated either by environmental forces 
or by the individuaFv own inadecjuacies it b<*comes the source 
of a feeling of inferiority which, if strong enough, is the 
fundamental fact of neur«ises. Tlic self assertive drive is the 
cause of achievement of all kinds, wliile, under unfavorable 
circumstances, it can l>e the source of misconduct and mal- 
adjustment. This theory, though simpler than FieiKl’s, has 
been greatly elalxiraied. It aiiaches just as tnudi signiht^ance 
to early childhood, during which the individual's {xiuem of 
life is said to develop and get achqstetl. It is from .Adler that 
psychology has lire concept of inlerioriiy ' complexes.” “* 
He has provided a coherent tlieoi y of iwisonal lebtioiiships, 
particularly within the family, accounting for the play of 
forces and of individuals u{xsn one anoiitet . His views Itave 
commended thcnucives to many child psychologists and edu- 
cators because they arc much easier to grasp, seem to cotitain 

*»Pofmimr ha* added the "fttiieriiMity complex." but Adler btsaMill 
ImM ti»i aa« exiMCMMUg mperiority are nuRlfoiaikmii to tompemate for as 
Imleriarify eomi^x. 
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more immediate relevancy to problems of behavior encoun- 
tered among children, and therefore arc much easier to 
apply. It is safe to say that in school and out Adler's con- 
cepts have had more influence upon the interpretation and 
treatment of children’s Ijchavior problems than the concepts 
of any other single person. 

jrang’s doevrine is called “analytic psychology.” He too 
denies that the fundamental drive is the sexual one. Instead 
he holds that there is a general lije urge, a vital energy which 
inmivates activity, achievement, and reproduction. Thus it 
seems that Jung’s dot trinc attempts to include both Freud’s 
and Adler’s within a universal will to live, the vital energy 
at times expressing itself in self-assertion and at other times 
in sexual activity. 

Jung differs from Freud and Adler also in denying funda- 
mental and primary' signilicance to the years of early child- 
hcKxl. He grants that in childhood years there arc to be 
found "predisposing causes.” But he emphasizes the "excit- 
ing causes' ' which operate at tlte time the neurosis or malad- 
justineiu manifests itself. The exciting causes are the situa- 
tioits which demand of the individual new adjiistmenu, new 
forms of behavior, but wtu'ch he fails to make. Instead, he 
.lapses tnui earlier, childish, and inappropriate behavior, 
Jung's method, thcicfore. consists first in trying to discover 
the person’s immediate problem and the inadequacies of his 
attempted solution and adjustment; and, second, in attempt- 
ing to provide new appropriate modes of behavior and in 
creating a new synthesis of behavior. 

Many psychologists di.«igree with one or more of the three 
foregoing men and their dbarines. But regardless of how 
one receives the dtKtrines of these men. there is no doubt 
that psychologists find ample evidence of dynamisms and 
wish-fuifiUment in the lives of children, adolescents, and 
adulu. Alio, there is no doubt among cliild psychdogists 
concerning the importance of the years of childhood in the 
fonmtion of personality’ and general behavior patterns. 
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Further^ many psychologists recognize the contribution these 
three men have made in emphasizing the emotional and striv> 
ing aspects of the human personality, by contrast with an 
earlier emphasis upon the inteliettual. Finally, most will 
grant that Freud has made a valuable contribution in mak- 
'^^ing the sex impulse a matter of scientific study, to be re* 
Amoved from the realm of superstition and taboo. All of 
: these contributions many will acknowledge without accept- 
ing what to them may appear to be unnecessarily elalxrnitc 
and at times mystical interpretations. 

Summary, hr this chapter we have presented brief state- 
ments of psychological points of view, or "systems” without 
an effort at critical ev-aluation. Our main purpose has been 
to provide the students with such statements of d(x:trines as 
will enable them to Uiemify and at least apprehend these 
when they come upon them in either technical psychological 
readings or in the non-technic'al fields which make use of or 
reference to psychological prim-iples. 

It will be apparent from this survey that foi nul psychology 
started out as the laboratoiy analysis of mental stairs, hashing 
no reference to life activities. It was to l>c a ”purc‘‘ and 
descriptive science, unconcerned with human or sex ial values. 
But it was not long Ix^fore some psychologists insisted Uiat 
the real function and problems of the science were to provide 
principles iliat would explain the causation of Irehavior and 
permit its direction aiKi control ffunciionalistn). Psychology 
thus entered applied fields. Ttien came insistence upon a 
purely object ivr method of study tlieliaviorism) which would 
dispense with the use of consciousness and other such subjec- 
tive aspects that had given psychology its previous claim to 
mdependcnce as a science. While funatonalism and be- 
haviorispi were deveksping and gaining adherents, the Gesult 
theory came into prominence, claiming not that the subject 
matter of psychology must be changed, but rather tliat the 
methods of investigation and the interpretations must be such 
at to take into account the situation as an indivisilde whole; 
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for to break down a situation or a personality for purposes 
of analysis is to destroy the very object that is to be studied 
and understood. '' Finally, we saw that witlt causation and 
control oC behavior in the ascendant as the subject matter ol 
psychology, motivational psychology flourished in the form 
of the purposive, the dynamic, and the psychoanalytic doc- 
trines. That being the case, it was natural that applied fields 
kliould have Ijecome prominent bf>th in th^ minds of the 
public and of the professional psychologist in an effort to 
understand human nature, its growth, modirication, and con- 
trol. Consequently, we have seen the growth in importance 
of psydiology as appltc-ti to eriiication, child development, 
adolescent problems, the measurement of abilities and per- 
sonality. advertisitig. .vilesmanship. business and industrial 
practices, occujwtional sclcctitm. the abnormal, the family, 
government and law. .ind still other fields. In short, human 
psycholr^ is now Iveing defined as the science of human ex- 
perience and behavior, taking for its domain of study all of 
man's activities. 
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